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(57) Abstract 

Compounds represented by general formula (1*) and nociceptin antagonists containing the compounds [!'] as the active ingredient 
wherein R* represents optionally hydroxylated lower alkyl, amino, etc.; the ring B represents phenyl, thienyl, etc.; E represents a single 
bond, -0-, -S-, etc.; the ring G represents aryl, a heterocycle. etc.; R^ represents halogeno, hydroxy, lower alkyl optionally substituted by, for 
example, halogeno, etc.; t is 0 or an integer of from 1 to 5, provided that when t is 2 to 5, then R^s may be the same or different; m is 0 or an 
integer of from 1 to 8; and n is 0 or an integer of fix)m I to 4. The compounds [IT exert an analgetic effect on serious pains such as 
postoperative pain via a nociceptin inhibitory action. Utilization of specific amide derivatives including the compounds [1'] as nociceptin 
antagonists or analgetic agents. 
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{wj;(9litt-^«^§lt®::-ri:#x.b*T.TVN5, ^fe, v-T5/iS^ (gab A) 
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1 9 7 3^m\h<D'^/^\i^^mW-<r>^%\zM^^ 1 9 7 5¥i0»f^ffl^*-rSrtS 
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Opioid receptor like-l(ORL-l) ^^i$i}t. :t\i°tt 

Lj5:v>SWt UTi 9 9 3^{c::^n-=:vr$nfc*i*2o ctii;:|^VN-Cs 19 9 5 

#|jt^^$tL, No c i c e p t i n {J ; ^5V>ltO r p h a n 

in F Q) $tL;t*3*4 (*1;FEBS Lett., 341, 33-38, 1 

994) (*2;FEBS Lett., 347, 284-288, 1994) (*3;Na 
ture, 377, 532-535, 199 5) (*4;Sience, 270, 792 
-794, 1995 )o 

/ i^±-:f^y(DT 5 /^SlJiJttf^Htt;*-!^;^'^ h'^Zf^ KX-feS D y n o r p h i 
n A (^-ry/W7^^A) tmUVh^o V4 //vy^yAitK^mi^T^^:^h 

t Lxmmi^m^Tjk-tniK or l - i §:mi^t(Di^^nm<m{^^mz^£\,^t^M 

^<D-^v Yzfl—VT-:^ h*7 WL^\^\t'r^7.(r>W^^\^ii^TU%^<r>S c r a t 
c h i n g, mW^^(Dh i t i n g&t5l i c k i n g (SBL) ^Wi'^^k'r:^ Y 

feo rtLe>cD^^{cJ;«5, yv'-lr7°^>'i:ORL-l^^f*:(ii:v>jc#^6t>*iS?Ptt 

m^^of^fflp? *::^XA^::Bi-r5«F55;&SiS«>^>nTV^5 (*5 ; E u 
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r. J. Pharmacol., 321, 97, 1997) (*6;J. Biol. Ch 
em., 2 7 1, 2 3 6 4 2, 1 9 9 6) i*7 ; M^, 4 5, 1 0 60-1 06 6, 1 

9 9 6) (*8 ; ^ 1 ammmm • ^^--f h'-^zf^f- K-^y^Ki^^^Agg^, 11-14, 

1 9 9 7)0 

#< ii^^-rs t ;65^$ixT*3 0*10. y i^±z^^y<Dmn^mii^m^m7^i¥m^^ 

fP^Vh^ t^X.ibflX\f^^ (*9;J. Neurochemistry, 6 4, 34 
-4 0, 1 9 9 5) (*10 ; Ne u r o Re p o r t 7, 3021-3025, 19 
9 6)o 

r ^:^S:^$i^TV^5 (*11 ;Mo 1 e c u 1 a r Brain Research, 4 
3, 9 6-1 04, 1 9 9 6)„ 

tLXs #§iBg6 3-264460 (EP277794; BOC Inc.), ^Ofifc 
(Oi^mm^^Tj^-trnf^mt LT#^^6 2-503030 (US5104884;T 
/l^^ti^y ^i^zs^:^y^y( dji-t/l', ^^^j^^)^ W0 9 6/1 3 4 8 5 (EP 8 0 
7 10 5 ;WSmSlxT.fm^^^. :/7t^^=yTi^^=f=>^ h), wo 9 6/1 1 9 
3 0 (Sm i t h k 1 i n e b e e c h a m P. L. C, irn Y =-'y^^{i^T 
^=r=;^ h)> #^Bg5 9-210084 (US 4 8 3 9 3 6 6; =¥3:^^ • ^T^^-^^ 
^-^^^.o^.y-fe . t°-T, :^o:^i?i5^7V>^V^fi&|5a$). 4#rJBg54-7 3 7 84 

(US4293549 ; W-:^* 7T— ^i^a.— 'Zfu^i^y > ]) ^ y^y K . 
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FRl 5 5 79 28&t;tFRi 54 3 40 5 (M. R o b e r t AR 

7^^fixioh-r\ f»^:^^m(D::t< /iy±^^>^^\^toRL-l^mm^n•f' 
^it^^t LT, DE 8 3 1 10 ORWE 9 4 7 5 5 2 (JrCJlEfi^^^i^^J) , WO 
9 7/1 4 6 8 1 #giBg6 3-9906 9 (US 4 7 5 3 9 5 

1 ;W^Wm. #§§¥2- 1 6 7 2 6 5 (US 5 0 1 9 5 7 4 ; , 
Journal of Am erican Chemistry Society 
(7 6, 3 703-3 70 8, 1 9 5 6.) s HU3 4 4 79 {-< 5 [4, 

5-c] ^yyjynmw- i^mm) (r>^^^mW'}::i.x^/])>it^(7)mm ^\z.m 

xv)mL<}trm (d ibm. (20) (i^-riio-cfeSo 
(1) TiB-«a:^[i] 
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[1] 



{^*, E«^^^, -CH = CR«- (^tfi. R"«7lc^J^^XHTy-/US-CfcS„). 
-S-. -NR^- (iCil'. RM**m^. temT/Vdr/USXttMr/V^ 

iftSfZJic^r^-f- 0 xit 1 :75M 5 oSf[-efe «? . t 2 :75s 5 <^gict?fe5 ^ ^ R = 
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(3) ||B;5S7ain/PS-r?fc«3. XdS 



— (CH2)m-E-(CH2)n-i- G 4-(R5)t 




(^if. E, ^G. R\ t, mRnn\t (l) lE^cDii!? -Cfc5„) t'fc-S (1) IH 
(4) SAjdS 

00.00,00, cX), 



(5) TIB-«!!^[1'] 

[!•] 
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(6) #B;aS7x=/UST'fc«9, R'^S{Sg^T/l'=3f/vSTfc5 (5) |E^07^ 



(8) N- (4-T^y-2-^f-/V-6-^y y/V) -2- [(4 -aif^^U^ai 
/^i^) P^f-Zl'] ^VXT^K mm^. N- (4-T5/-2-p<^/l'-6-dp/ 
y^^) -2 - [(2, 4-i^^nn:7 3:/dpi/) ^VXT^ K mM^. N- 

(4-T5y-2-p«'5^7u-6-^y y/>) -2- (7cc/:3fi^p{^7i,) ^i/xr$ 

K N- (4 7-2-^^/1'- 6 -:3lry y/W) -2- [(4-^ h^j^i^ 

y /p) - 2 - [( 3 , 5 -i^^ a^y^u) y ^V^T 5 K ^ifi, 
N- (4-r5y-2-^f^/i'-6-^/ y/p) -2- [(3, 4-t?y h^^sx^o:/ 
-<:/XT^K it^ig, N- (4-T?y-2-7<f^/p-6-=3r/ y 

- 2- [(4-r: Nn73i/dri/) ^^yl-] ^:^XT^ h\ N- (4-T^y-2 
-p<^/V-6-5ar/y/l^) -2 - C(2, 3-i^^ h^^^^aiyrJpi^) ^VX 

K mm^. N- (4-r?/-2-p«^yi'-6-dr/ y/v) - 2- [(3-^^ 

/V) -2- [(3, z-i^:^ hdrV73i/^i/) -<:/XT5 K Wk'sS.^ N- 

(4-T^y-2-p«9^/l'-6-:3p/ y/U) -2-[(4-:}'nD73i/^'» ptf^/l^] 
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-O'Xr^ K mt^. N- (4--r^y-2-/^/P-6-dpy y/u) -2- [(4 

-<VXT^ K m^^. N- (4-T$y-2-pt 
i;/U)-2-[(4-t KP^^i/y^i/dri/) ^5^/P]-<^XT5 K :^ 
N- (4-T5y-2-p«^/l'-6-^/ y/U) -2- [(4-^ h^i^;^ 
i^y^y^i^) ^f^/u] -<vXT5 K ^m^. N- (4-T^y-2-p<f^/l'-6 
-dry y/l.) -2- h:^r^>7n.ydpi^) ^^yt,] ^vXT5 K mmm. N 

- (4-T^y-2-^f^/V-6-dry y/U) -2- [(4 -^^7/ 7^; pt^ 
^]><:^XT^K m®?:^. N- (4-T5/-2-p»5^/U-6-^/y/V) -2- 

[(4-p«^/V7^/drv.) y^^/V] -C^^XT^ K Itif:^, N- (4-T$y-2- 
y/U) - 2- [(4- hy 7/U^np{^/U7^y^i^) ^^^1-]^^^ 
XT 5 K ^m^, N- (4-T5/-2-;*^/V-6-dr/ y;V) - 2- [(3- = 
hn^oiydfi^) ptf^/k] -<:/Xr^K :^g|J!t. N- (4 y - 2 
6-dp/y/i.) -2- [(2-=hn73i/^iy) y^/i.]-<>XT5 K mm^. N 

- (4-T5y-2-y5^/U-6-:^r/ y/U) -2- [(4 -T-fe h dr v':7 a: y 

y^/v] -<;/xr5 K mmm. n- (4-T^y-2-y5^/v-6-^y y/v) - 

2- C(2-y K:^fv'73iydf>» -<i^XT^ K N- (4-T^y 

-2-^^7U-6-:^y yyu) -2- [(4-T5/73:/dfi^) -<>'XT5 
K Higg^it, N- (4-T^/-2-^^/U-6-:Sfy y/V) - 2- [(3-i?nD 

7:ty:art^) y -«:yXT 5 K mm&. N- (4-r^y-2-y^yw-6- 

y>'l') - 2- l(4-7jU:t^7a^y^i^) ^ -<:^xt ^ K J^^Jt. N- 
(4-T^y-2-pi^7W-6-df/ y/U) -2- [(3, 4 -i^jT n B 7^/ ^i^) 
^^/I-] --ii/Xr^ K igife^, N- (4-T5/-2-pJ^7V-6-:¥/y/l') - 
2- [(2-i5'np7rc/;^re/) p^^/l'] ^vXT^ K MM^. N- (4-T5y- 
2-p<^/U-6-^/ y/>) -2- U4-i?/'^;l^T^y7:^^^i/) ^^/P] 
XT 5 K ~mM^. N- (4 -T^y- 2-7^5^/1'- 6 -dry yyU) -2 - [(4- 
t e r t-^^/U7iy:ar'» p< ^yU] -<:/XT^ K N- (4-T^/- 

2-p«^/V-6-:^f/ y/W) -2- (4-K'73:=y/P2h^Wf-/l') '<i^Xr 5 K 
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^It, N- (4 -T 5 y- 2-^^/1—6-^7 U/U) -2 - [(4 ->r V 7°o f /l^ 
7xy:3pi/) pi^/v] ^>XT5K ai^Jfe, N- (4-T?/-2-7'^/I— 6- 
^/y/W -2- [(4-=hci7x/:^i^) p^^/Wl^^-XT^ K J^^:^, N- (4 
-T^y-2-^^/l.-6-^/ y/U) -2- [(4-:/n^73i/:^i>') ^^/l.] ^ 
K ^m^. N- (4-T5y-2-p{^/>-6-:3py y _2_ [(4- 
T'ntVP^aiy^v') p{^/v] -<>'XT^ K mmm.. N- (4-7'^/-2-pi^ 
/I'-e-^/y/V) -2- [(3-7/V;?i-0 7*/dr>» ^^-XT^ K 

ifi. N- (4-T^y-2-pJ^/u-6-:^/y/>) -2- [(3- hy 

/V7=/dri^) -<:^XT5K 4- [2- {N- (4-r 

5^-2-^ 6 - y y /u) ;<7/WN*^>r /I'} -^^^ v'/u^^Jf ^s#^ ig^ 

N- (4-T^/-2-y^/V-6-:3ry y/U) -2- [(4 - 3- K7i y 

^^/u] ^OXT^ K N- (4-T5y-2-pt^/v-6-^y y/u) -2- (3 
-f yi;/i';*-dfi^^^yu) ^:^XT^ K ifi^Jg, 4- [2- {(4-r5y-2-p« 

'^/u-e-^yv/u) ;«7/w<^>r/w -^vi^yu^dri^] mmm. n- (4 

-7'^y-2-yf^/v-6-=^ry y/v) -2 - [(3— sxr/^oiydpt/) y^/i.] ^ 
K ^&t^. N- (4-T5y-2-^^/i'-6-^y y/u) -2- [(4- 

^i^/P73iy^>» -<;xXT^K Jt^M, N- (4-T^y-2-pt^/> 

-6-^yy/U) -2 - [(2-:?'on-4-ai^>a'73:/dr'» y^/>]^:/XT? 
K N- (4-T?y-2-p«^/>-6-^y y/P) -2 - C(4-:^nn- 

3-p<^/l.73:y:SfC^) ^vxr? K :^g^:^, N- (4-T^y-2-y 

^/p-e-^yy^u) -2 - [(2-i5'na-4-y^/u:7^ydfi/) ^i^x 
K ^j^ii, N- (4-r^y-2-yf^/I/-6-dry y/V) -2- [(4-a:^ 
>^7ay:^r'» p<f^/P3 -<cvXr5K. N- (4-T5y-2-p<^yl'-6-:3fy y 
-2- [(4-^'Dn-3-^f'/l'73iydpe^) ^i^XT^ K. 4- [2 

- {(4-T^y-2-;X^/U-6-^y y/u) ;t;/W^^xj'/w} ^^^t^/U;^;;^ ^y] 
i^/]^ g^^ I^^JIH, N- (4-T5y-2-y^/U-6-:Jr/ yyv) _2- [(4- 
t Kn^i/y5^/p:7:ny^:^) y^/V] -^yXT^ K :^iS!l[3lt;tN- (4-T5y 
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(10) (5) (9) OV^•fi^;&MciB«<Z)T ^ m^«fXttMli±fl=^$tl 

(11) (5) 7bm (9) (^V^•fi^^>{^|E«cOT5: K^^^*JX(i^^±ff^$n 

(12) ( 1 ) 75ii ( 9 ) >-f tb;i^{j:iE«oT 5 mmi^x}mm±nm $ 

(13) (1) 75^ (9) <^t>-fix^»{c:|2«OT5 m#^*iXfii3m±rF^$ti. 

(14) (1) 75M (9) (^V^Ti^;6>{CH^it^^7'^ m^*js:Xtti!{^±l1=^$iL 

(15) (1) 75iE (9) OV>-rix**jc:|E«<Z)T ^ K^^(*^X«:M^±l^§$tL 

(16) (1 ) ( 9 ) <^v tt;6^{c|Eit(^T ^ m#«£XttS!ill±nF^ ^ *i 

(17) (1) 75^ (9) OV>i-ix;&MJ:|E«OT$ K^^^^cXttS!I|i±i^^§^^ 
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(2 0) (19) mmommm^m. Rv^^mmm^i^mmmz^mi-z^ 

^mmr/i-^/umj tit. mm^i7bm6(DWimxn^i^mT/iy^/um'^mu Mr 

s e c -y^/kS, t e r t -zf^/l^m, ^ y^y^^yVS, t e r 

^^t-a. >f y^P tVU^^^S, t e r t -^^/l'^^S^;JS^Jf 
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ndfi/^^A^S, 1, 2— i?fc Ko^5^aif^/WS, 2- (t Kn^rt^^^/U) y^f^/W 
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/WS, t e r t -z/^/l'S, t Kcr^i/^^yvS. Tir h^v^p^^^/VS, hV^/^^ 

So 

R\ R\ R»^r*5^^TJ:^5^^f*L<tti^y^/^T^yS"t?fcSo 
l-:fn^=^A'&, 2-zfu^=L/um. 2-:;^x=/^S^ S-zfT 

ryVV/i^m. >r>x=>^£. TXU'^/i'S, "fv 
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im^^^^nmmm. im^^^^itmmm^^s m^mj^-r^^.'f-m^ 57bm2o<D 

y/i-s. 7y/us. ^iJ^'/y/i'S. f^^/y/^s. :j-dp-»^/y/us, 

^ryy/i-s. =¥/y/>s. y=3ey y/i-s, -rvKy/i'S. 

y^z-f 5i5^/y7us. ^^:/yi^::^/>s. -r^-Ky^/us. t°nyv?=/i.£, t-n 

■fy'Vi^=^/^m. AH-^/Vi^^^A-m. :^A^y<:/]}/^m. 1, 3, 5-hVri^=^ 
2, Kn-<:^y77=/^S, 5, 6, 7, 8 h 7 1 Kn dp/ y 

5, 6, 7, 8-x hyt KpT^ y i^^/l^S, 2, Kn-iH-'>:?' 
D-OiS' [b] ^/ V/i^mmWifhMo 

-^y^y v/^m. ^y^^v/i^m. -<'^y^ KVy^v/^m. 5, e, 7, s-xh^ 

tKn^/y/VS, 5, 6, 7, 8-r h^t KnT:^ y v?=/V£&U«2, S-i;'^ 
Kn-iH-^'i^n^:^^ [b] dp y y /vg-c^F, 15 , ^iz0^L<\t^/ V/l^m. 5, 
6, 7, 8-7" h7 t Knr^^ yi^=/WS&V2, 3 -i^t Kn- 1 H-i/^ n^V 

1? [b] :^r/ y/>£-efe5„ 

H c o - ft 6 tel;:g^-r 5 t i^t. Lv \ 
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^ly^^/l^m. 5. 6, 7, 8-x h^k Kn-2— f 5, 6, 

7, 8-7" N7t KD-3-':f-:7^/vS^ 1, 2, 3, 4-x hyt 
f^/WS. 5, 6, 7, 8-x h^fc Ko-2-T:^M;7I^S, 1, 2, 3-hytK 

^GjC*5V>TiJ*t<«. 5, 6, 7, 8-7^ N7t Kn-2-:h7^/l'S-rfe5, 

^ ^^/I'S. 2, 2, 2-M;^n aai^/kS, 2 - 

M; p< 5^/V'> y /US, t e r t -y^/i^iy^^^f-zu-y y /i^s. p< ^/i^S. 

±IE-«s;s: [1], [I'], [1"] o#l2-§■o^gslcj3^^■r»*Lv^^gim^£^T(w^^ 
i-o 
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t{c*3v>-r$f*L<}toxfii;irii2(^S^-efe'!). J;^»^L<jii r-feSo 

mm±.wm^fi^^<Dm.i tt±. ±ie-js^ cu. ci-] xj^ ci-] -e.T^ 

Xityi'^/l'TKy, i^:^^;ur^y, hV^^Jl-r^y, hV^^ y-^l-TS.y^ 
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mrm. mmu ^mm. '^mu ^mu mmu %im. ^mu 
-H-^^fiJv ifmm. m^M. mm^mm. ^(o^mm. ^{m\z.yiiK. mm 

WiM. mm.. mmi. mm. mm. :f3-f±;vn. ho-^?fij, ^r/ 

sriiss^^t. t.itm.^'^t>'^xnfL\3i3;i\,\ tit. i^^mi^ft^cx'^mmimm^^ 

mA. isL^m^n^xmm^n^iitj:\,\ 




[I] 
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mAi^^y V'^m(Dm^. tlV^:^ (Camps) (O^J^)V^^^^ ziy-f (c 
omb e s) (D^y ]} y^^m. ^y-K^^^— (F r i e d 1 a n d e r) (73=2^^ 
/Vy^^m. ^ (Kno r r) O^y y^'-^^jfe, (N i 

ementowski) ©=3ry y i^^^^^fe^S:fflV^T^^Kf 5 :i So 




[1-4] 

it^^ [I-l] (t^b-a-i^ [1-2] STP^iS^y-zK n-T'n/NV- 
{-J;!9{k^2fe [1-3] ^#5::i:;55-e#-5o 
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X.. mit-t?>ZticJ:V)ii^!^ [1-4] 

M^<^. Mx.{^D o w t h e r m A (fiS^g^^S, F 1 u k a ) ^ Ll/^ 




[i_5] mixm [i_gj ti2is 

iOffc-a-Jfer [1-6] S:#5;i^2js-Ct5„ 

Mfel -2(^miXgT#^ttS{k^tJ [1-6] h y ikm 

il7K{iiBTt5EiJ:;!jn^"t-5r^:(cj;i9fk^ife [1-7] Sr#5:iidST?#5o 
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C02Me 




Cl-i 1] 

^t-tm ci-8] tit-^m [1-9] ^Wki-\(D^iTMtmmz.\^xm^-r 

5::<b(c:J;l3fk^«^ [i-io] tr#5ci:;dST't5o 

^Wii-'ZomiTM'r*mhf\,^i\:'^m [i-io] ^%mi-\<D^2iMtm 



23 



f 



wo 99/48492 PCT/JP99/01462 




[1-15] Ci'-ie] 

it-^m [1-12] t^mm^mm. mm^ommm'p. mmr-c^jt^^'tti^, 
^mt:rA^:fjvmz-r^^tx^it^^ [1-13] =^m6zti>^x'^^, 

^mi-4(Dmi Jimvn hfi^^^ [ i - 1 3 ] ^mm^. n^nm l < fi^ta 

nmi-A(Dm2jLu-^nhf\.^^^m [i-i4] ^mm^^. ^my. aim 
B4im 
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mmi-4(Dm3xmx'nibti^i\:^m [i-is] ^^^y^^u^ 

mm5c-t?,^ti^X^it^!^ [1-16] «r#5r,!:i)S-e#5„ 

mmi-5 




[1-20] Cl-21] 



^ 1 

it^m [1-17] ^m^^i-4<Dm3j:mtmmi^Lx=^huifr^zt\cx^ 
it^m [1-18] ^m^:Lti^x^^. 

lilfe 1 - 5 1 iaT?# ^Mit^m [ I - 1 8 ] {C, HiaT-C^ U 5 -^(7) 4 % 

^^i-hv^M>:mmm\'^xwcBm. sstAmK}:i:^^no::tizxy>it^m [i-i 

9] %#5it;JS-ct5„ 
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N-;*-#^^Kfk-rs::.t{^j;«9{b^j^ [1-20] ^n^^itt^x^t^. 

Mfel-5<^||3XS-C#?>n5{l^^!fe [1-2 0] ^:h/^ai>', ^'^U:ym<r>^ 



[1-22] tit^m c I - 2 3] <D%'^m\mmtT. mfrnt Lx^^m 

^(omfufl^^ :^fk^mkM'^^^^:ibXit'^m [1-2 4] ^#5rir;5ST'§5o 




[1-22] 



[1-2 3] 



[1-2 4] 
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»6xa 

si^i--iT*#^,tu5^6VMimasf^Mi tT#^tT,5'fb'a-^ [1-2 5] ^r-^ 

JS:$-ar5;it{cj:i9fk^ife Cl-2 6] ^#S::i;DS'et5„ 

^2xm 

Slfel -lt?#bi^5^5v^ttrtTIR^tLT#P>i^5^k^^fe [1-2 5] 
'P. L < i-iMi^T-^T/i^^Mm -fb^ife [1-27] 
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Tmibin?>^?>\'^mm^mt Lxm^fi?iit^<^ [ i -2 5] ^mm 

V\±t-t^ZticJ:^it^!^ [1-2 8] ^n^Ztii^X^^o 

a-zi^^^^J. ;dpfiTX-^JiT/U3=ari^ KirSJ^;:$-&5 :i i: J: u {b^fe [ I - 2 7] 

So 

®iifel-7<^)m2X^XJt^^l -7(Dm4imT'f#e)ix5^5VNfirtJM^^t L 
xm^ti^it-^m [1-2 7] <S:MT-Cg^^Ti^^=e7A^©T5y{tlfili:SJ^;$ 
•^5i:^l::J:«9^b^iKi [i-2 6] t:n^:iti>^x%^o 

l3^1-7(^m3XmT#bix5^SVMSmiRtt|S^ LXnh^Zit-^m [1-2 

))^^j^m(DmM(O^^T. Mmrxit^m [1-29] i:SJE&$-&Sca:lciJ:«9'fb 
[1-3 0] «:#5;i^;d?Tt5„ 

*S3jfe 1-7 [1-25] 1 - 3 ■C#btb5<k^!|& [ I 

-11] Xth^X-^XW 
^i*l-8 
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R^-fA4-NH2 




Cl-3 1] 



Lxn^ti^it-tm [1-3 1] izmmm^^^. mmLfSLT^^/Ht-r^^t^^x 

Hf. Kifel - 7T?#fetv5]^5V%|trtT|gl*ljlt X.xmhMit'^m [1-31] Sr^ 

m^. m^m\^<\-mmT. nmibmm^TX'7i^mitfm^m\>^xmfmjt'rh:Lt 

^^bLXYtl, 4-i^:<^^•t^i^, 1, 2 -i?;;^ h^r^/oi^ V, 
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— CH2-0-£G^(R5)t 

mm2-i 




[n-4] 

^k^ife [II- 1] SrEgifijU^^^JS^tf,^ JDflfiT-ci@^fb'<i^y'^yK r:/t:*;^-<y 
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i^X^it-^!^ [II- 2] in^:it7!>^i^^6o 



Mjfe2-i(^igixsT'#^n5ft:^^ [II-2] ^mm^. mm:bv^j^. 
■^hy Ti^m^tvi'^j^. ^mit-i-hvyj^. y\<imit:^V'>M^. imw)^^2^^ 
i^^m^-r h y imw^t! v ^M.m(DMm<D^^Ts Mi^rvit-^m [ii - 3] t 

RJt^^'t?>:LtizX'r>it^m ClI-4] $:#5rii>S-et5o 

y/K T-fe : p^cJ^y-zK ^^i^j^z-zk 7"a/NV-/K :fd'^-jv 

it^m ClI-3] <D#< fimMK^i LT^^{z:A^^tg-Cfo5;&5. A^BIiT-*> 
^1*2-2 



[II- 5] ^Srl!i^fel-4(7>B2Im^:l^«l^:LT/^^>«7*wb•r5ii:l^:J:9 
[II- 6] ^#5;i^:as-T?t5o 



HO-e G -V-R* 





[n-5] 



[n-6] 
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fl::^*^ ClI-7] ^i^^xsu;^^^, ^un^A^j^^ mi&itl^m. -rb^^nnic 
J:!?'fl::-^4& [II- 9] S:»5:i^iS-elr5o 

So 




[1-7] 



[n-8] 



[n-9] 
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OEt 



QO ariig 00" 

[n-io] [n-ii] [n-1.2] 

tn-13] [n-14] (n-15] 

^b^i^ [II- 1 0] Sri^p<^/v>j^/VAT$ K. v?^^/v:^/i';3^^rixK. T-fe h= h 

y/K r±hi^^(Dmiimm^. mm:f3Vt7J^. mm-hv^j^. Ji^mitv^^j^s 
^miti-hvt^A^ Ti^mitiJV^j^. j^mitv^^j>^. i^A,.7K^ik;& 

y !>A^©^S(^#«ET. ^iPtaT-Cfb^#» [II- 1 1] ^:S6^Sl&$*sritcJ:ij 
-fk^^KJ [11-12] $r#Sri::55-e#5o 

Sim2-4 0^1xm-C#e>*v5fl:^^ [11-12] h/u^i:^, 
itirzztiz.X^it^^ [11-13] ^^^SCij^STtSo 

Mfe2-4 0||2XmT'#e>tL^<b#i^ [11-13] ^^&l-4 0m4XSti^ 
«l-LTg^«ji7D-t--5;ii:{cJ:!!){b^ife [II- 14] SU? [II-15] ^n^:Lti>^ 
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ZO2C 




-t;^^ ► HO2C— ^ 

[n-16] [n] 




^ix.}tzr^:A=^jv^(7)t^. it-B-^ [II- 1 6] /K /K n- 



Ci] 

(^'t'. SA. aiB, R\ R^ R', R^R-v^xnm^om^-^h^o) 




[I] 



[n] 
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T-^b^t) [I] <bfg'^^-fr5::i:lc:J:'9<t:-8-tJ [i] ^#5Ci;i5-ct5o 
/v;^;>'i';j?i^>i' ^ N, N' y:^i3 t"/u;&/V7j?-:;f^ 5 K. i - (3 ^/ur 

^yT'nf/^) _ 3 _ni^/v;«77i.;Jf 5 h'm.mm. (EDC) f^tt^b 

^IStt LTii. h/i^^i:/, ^^^^rf-:/, =^r'>ui^^O;^fb;lc^5^^ 

mx.\-f. it^m [I] x«fb^^ [II] ■d^=^hvim^^'r^t%T?. m^m\^=^ 
h^m^mTti-^. ^svNitfb^ti [I] RxjMt^m nn i>^A(^mm^(Dtmm^^ 
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-v?:i-^1^^^, i^ai^/i'a:— r/K 1, 2 -v^pt h=3ri^^^ Thy^i h'tiy^y 
^(D^r^^T/^l^mmm^. T/l^=fyn.'^'P. f^SHr-CThyt KnlS^^y^^^rA 

4., 6— ^y-2-^^/v=¥/ y yo^fig 

^tc-^^^fi^^lJcSfe (Journal of the Am erican Chem 
ical Society, 7 0, 406 5, 194 8) ^htk^'MmLfz.o 

4-r%/T-thr=-}) K (150. 2g, Imol) SrT-fe hH^llp' ^/W (136. 8g, 1. Imol) 
O^^y-A' (450ml) ^tllJbP;!! 7 f^MH^JSgft Lifco RJ£:^l§^0'CI^:^«&^Lfc: 

f-fl^ (231. 5g, 93%, efe^^) ^#fc„ 

#%0i|l-l(^^lXS-e#e)Hfe)3- (p-T-t^? K7:t=7VT^y) 
Vife (231. 5g, 0. 93inoI) Sr^PfiiSJg LifcDowtherm A (^It^^^ig, 

600ml) {c/>fi-:5o;!iP;tfe, 3ll:il 05^ra;!iD^aiift byS:^S/i&^«rM*'e?^L^, 

fcf^xitSlL.N- (4-fc Knde^X-2-p«^7>-6-^y y/l')T-fet?5: K(178.3g, 
88%, ^116^^) tr#fco 
^3 IS 

##^1 -l<Z>^2lS-C#^tT,feN- (4-t Kn^i^-2-p<f-/t'-6-^y 
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D/U) T±^X K (lOOg, 0.46mol) © hyUoi^^ (490ml) ^^?l^tCi^^ ^/VfiS^ (75ml, 
0.79niol) ^Mpl. 8l^mmm^LfZo ±Ct=.it^^m'^U tK dSSOml) 

7 o'Cizm^Lfco ^^s<^^6i§t. mmi^3 5%:^miti- v v cioomi) ^ 

^ 5 F (55. 3g, 52%, S^l&feilt^) ^nfCo 
114 

##fifi|l-10|g3Xa-C'#^ix;'5iN- (4-^ h^£^-2-^f-/U-6-^/ V 
fiy) 7^9% K (55.6g, 0.24mol) ^l^ilTi^^='> A (279. 4g, 3. 62inol) i:?g^L. 
1 3 A.nWmm.^\^fZo dLJ!Gm.^m\Z.iV^ (280nil) tWmSk (450inl) ^;!HI;t. 

igtJEf£i^L, mm^t^^ (28. 4g, 68%, gJ^^fe^^a) Sr^fc.. 
1-2 

5-:^ hn^1j-f^i^ (19.21g, 0. Imol) jCT-fe h:^ (36. Tml, O.Smol) tT^^* = 
T* (lOOml) SrJIlPx. OO'C'Cl 2I^KML:feo 

t, 2-pt^/l— 6-= hndf/ y>-4-:*/U7}?:Sff-5 K (18.30g, 79%) ^#fCo 
^2Xa 

##«fi| 1 - 2 XmT?#f)Kfc 2 ^^/l'- 6 h a dpy y i^- 4 -;«77V7}? 
=¥f-^K (231mg, IjBnol) i::lk^m.Mmi' h V ^ (0.851ml, 1. Zmmol) 

0t;T-2. Sl^^^i^Lfco rtTJKJC^S-g-it^^r. Mit^KLTV^SgMc (10ml) (C 
?STL, S{C2 0iJ>»iit3fDLfCo SfS^^^^MIwMt. :£Cy5:^rHtr^t»tfc'#. 
«*ET;!lPf^^U 4-T5/-2-p«f-/l'-6-=hndry y:x (177mg, 87%) 
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X2irjy)y (337nig, l.Tmmol) ^r^^y-zV (I5ml) IZ.mM^'^tzlk. 10%^<yV' 

'>j^^m i2oomg) ^M^. MM.. 3 ^jE7K^#H^T-e 1 smmnLtzc Rft^m^ 

Y3.^\mm^. ilj^trMJET^aiL. ^Mit^m (200ing, 70%) 
1-3 

6 -r 5 / - 2 ^/U- 4 f^/VT ^ / / y 

N- (4-t KD^>:x-2-p'^;l'-6-:Sr/ y/U) T-fe^5 K (4.32g, 20inmol) 
t:i-^iymtV (9.32ml, lOOmmol) $r 1 0 0*C-C1 S^WLfCo K^&^-a-tl^^ 

n D- 2-^^/1^- 6 y>«^) T-fc^'^K (6.85g. crude, 
^2Xg 

##^«Jl -3©MlXa"C#f>ix^cN-(4-:;'an-2-y5^/l'-6-^y y/W) 
T-fe^^K (4.0g, crude) t 8 5 %7i(,mit:fJ V (6.6g, lOOmmol) ©N-^-^-yV 
K (lOOml) ^S^Srl 7 0lCT3i^fig2 0 5^Mtfco ^fiJJlMLfc^. 

=85 : 15-*^ n n ; p< 9 J—fV : 2 8 %Ti^*— T;jc=85 : 15 : 0. 1) {Cj: *))(t 

SSU N- (2-p«^/l'-4-p«^/UT5y-6-dpy y/V) T-fe:i?^K (255ing, N 
- (4-t Kndf'>-2-pJf^/U-6-^ry y/l^) T-fe^'^KJ:"? 9.5%) 

##0iJ 1 - 3 2 Xa-e#btl/fcN- ( 2 ^/V- 4 ^/UT ^ ^ - 6 
/y/V) T-&^$ K (248mg, l.OSmmol) Sr6NcS®J (lOml) tf», ^JD?^jisg$-^fc„ 2 
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^Ltco ±ctcyf^miiii!i^mmu Wimye ox:x'Wm^^. ^mit^m (202ing, 99. 7%, 
1-4 

*^figm2xa75M|g4xm«##:i:i^ (M^^tlS, 72, 665, 1952) ^ 

4-=hndryy^ (lOg, 52.5nmiol) t^mm (26. 4g, 0.47mol) 

(Dmm (500ml) Sl^^^^l 1 O'CT-3 0#FBlMjti*Lfc, KJt^U^!^^mi§LftW:. 

ppjixyUA (50ml X6 (el) fttaiSrtTofco ^TfiS^STTKRU^iajfiJ^tifiTK-Cj^lf-tfc^. 
«Kil^'^M;!>i^T-$£j^L, MJEgi8gL4-r$/=3ry yi^ (6.0g, 79%, ^^feife^) 

|g2Xm 

#%^J 1 - 4 (^^ 1 XST*# 4-T^y=¥yy:/(2. 28g, 15. Smmol) <Dm^ 

(30ml) ^i^fCTKi^^^ir. (2.78g, 17.4mmol) $rAP;t. ^Jg.T 3 0 5>MJ* Lfco 

IbTk^^^ (4.39g, 91%) ^ntio n^iy^ftf^^B^^imt^L. lN7k^^k:^^y 

Ci:f^j;!9. 4 -T ^ /- 3 -:/n^;^r/ y (2.91g, 82%, mR^l^^m) ^#fco 

m3xa 

-4<Z)B2Xa-e#?>lxfe4-T5y-3-^n*dry y ^ (2.90g, 
ISmmol) (Drnmm (25ral) ^^SeJ^lTkJ^it^T 6 0 %m^ (1.5ml, 20mmol) ^Mx.. 1 

^^^^tyto ^Jt£:jl-^#5{w7fci«^T7}c®fl::h VV^J^ (40g) -SrJn^^CfcM^ii® 

3-yn^-6-= hn:^/ y (l.65g, 47%, Mfe^^a) Sr^i'Sio 
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1^4 Xm 

1 - 4 <7)m 3 im-cm?>tLfc 4 -T 5 y - 3 -:/n^- 6 -= h D ^/ y :^ 

(0.82g, a.OSmmol) <r>:^9 (30ml) ^f^^Jd 2 5 %^ft:7k^-i^^^|^ (0.7ml, 

/WTS^SL. ^m^ife (0.92g, 94%, i^lSfelt^) Sr^fco 
##011 1 - 5 

7lC^^T. T^h^tKn^ydryyv (24. 4g, ISSninjol) '^SfiS^ (80ml) Sr'>a"r 
^n^mn^^f^. »:VN-e6 0%«KgS! (18ml) SrJSiTo-hJ:'!)jeTL. *?^T3I^ 

3 5 %7ki?^k■:^ h y !:7i^7kM5rA^;t p H 1 2 LfCo n n Lfc^. 

~/V (180ml) \mm^mty. (20ml) S:iD^WffiLX#fe^fe^^^®§| 

7 -= h nx h 7 fc Kn^ y dp/ y (7. isg, 22%) Sr#fCo 

1^2 xa 

##«R|l-5(7>MlXmT#^nfc7-=hnxS7k KD>i'ydry y 
(7. 18g, 33mmol) ^yv^ (lOOg, 280nmol) 4 %;^^:^ h y [^i^TK^^gT (l. 5L) 

iJlitJltlSt (^^-tJ-i^ : g^^3t5^>«^= 3 : 2), 7 -= h y:3^/ y (3.21g, 
55%) 

##«»ll-5 0M2XST#P>iXfc7-=hP>ry=5f/ yy (2.38g, 14mmol) 05^^ 
nn,ixyUA (68ml) ^'^-m-^' n nig$S#^ (3.54g, 21nimol) ^JS\7Lt^. ^JST 
2 1 nWiW^ X^fzMis ^ n o j}>/i'Aifio7F^#,$:@^g|Ji^ L. ^ n n 7^^/^i.T♦?5fe^ L 
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114 xs 

(ISSml) mMy'k^:^^i^MtV y (3.5ml, 37nBnol) ^;!]n;t 9 0 "CMTtfJI^ 

T-fehy=3 0 : 1) izX^mmL. l-^J'nn-y-nhnxf ydf^y (540mg, 
14%) ^mtzo 

1-5 <©m4 xm-e#e>tLfc l-:J'Pn-7-=hn^ydpyyy (670mg, 
3. 21mniol) (^^ ^ /-/I^ (lOOml) h^pi^ K(7) 1 M^^« (6. 5ml, 

6.5ininoi) ^M^. smmMmM^Ltc'^. mj£TmmLtco mmtrmm^^Mmm 

i^V ^^A^^yM>i!ra-r hi^^y^— (^nn^^/i^A : T±hy=3 0 : l) 
I-Jt h^i^-7-=^hti^y^yV> (SSOmg, 81%) t:mCo 

1 - 5 Off 5 Hmxn htltc l-:^h^iy-7-=^hri^ y^r/V^ (SSOmg, 
leOmmol) tmmTl^^:^^J>. (3g, 39.0inniol) (DM-^l^^ 1 3 S'CX AmUMm 

Jw<fc«?»S!lU 1-r ^ y-7-= hn^y^/ y (246mg, 50%) i|r#fc„ 
^7Xg 

##0il 1 - 5 ©^6 Xg-C#f>tbfc: l-T^y-7-=hn>ry^yy i^(246mg, 
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LSnmiol) RXJ^5%y<yi^^J^^m (lOOmg) (O^^y-A' (lOOml) ^M^^H^^m.. 

^B^m^mnTxsmmmwLtzo R}t^m^±7-f hmmmw^. mm^mtrm 

ML. mm^t-^<\i3 (203ing, 99%) ^#fCo 
1-6 

7, 2, 3, 4-Th7^h't2r^])i^>(0^^ 

5-- KDTi^h7=-n= (l.63g, lOinmol) t D^dp-thy > (lo. Sml, 

lOOmmol) (l. 36g, lOmmol) ^APx.. 2 O^rBlWilS^Lfco ^ 

?fi.{^MLfcm. i^ii^f^/ut?#f?L, ^mm^m^Ltco mmt:mm^mu 

fc^gfe^ft:yt^?t^c:^J'^D7^^/^i^^;!JP^fe„ :iDfe^fett®SriS^L. igtJETS O'er- 
^mLtCo Z(Omi^ (l.56g) <Srg^S|ai^yl.t 1 NTK^fk:^ h y l>A;>tci^^-C#JKL. 

-T57-7-^hn-i, 2, 3, 4-x hyt KnTiJ' y v?i^ (810mg, 33%) ^Ir 
m2TM 

#%«a|l-6©i5lXST#fcix;/S:9-T5/-7-=:fP-l, 2, 3, 4— 7" 
hyUh'tiT^ Vi^l^ (773ing, 3. ISnmiol) Stt' K 7 t Kn 77 (5ml) ^oi^y — 
(5ml) <^jl^^jK{C^^$-fr, 5%^N°7i^!>i.;^m (SOOmg) ^M^tcm. ^fi. 

mm^t^m (665ing, 98%) ^Mfejft^^i^i LT#fCo 
##«»|2-1 

2- [(4-^5^/U7acy:afi>') i?*^/!'] ^S«l^05^^ 

o-h/W/v^ (15. Og, o.imoi) coM^b^* (200ml) N-y 

r2^7.^iyyyf^ K (18. 7g, 0. Imol) ti§imit-<>y^-^ A if&mA) ^M^s 
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2-1 (Dm 1 XgT# bfltz a-:fn^-o- N;u^/Vg| ^7^(2. 29g, 
lOmmol) i4-3i'^/W:7a/— (l.28g, 10. Snimol) f-/VjJ>/UJ:.T 5 K (SOml) 

^{ili^mj&y "^A (4. 15g, SOmmol) ^M:t. 1 0 O^CT* 1 ^FBlJpfl^itr^^ tfCo S.Jt^ 
m.-B-m^mm^^jv (looml) {c:^DX7l<S.U5|S^:t3S7KT'J^#Lfco W^S^m^':^^ 

T^^'- ('^=3pf-i^:Rm3i^/V=l 00 : 5) ICjZipmSlt. 2- [(4-3if^/l'7 
oiy^V) (1.96g, 73%) Sr^fc. 

##0iJ 2 - K^H 2 xmT# ^, tT^fc 2 - C ( 4 -=^^;V^ 31 y ^ V/) p« ^yv] 
®? y^/U (l.96g, 7.3iiimol) (0=^9 J —tV (20inl) ^^^{c: 2 N^K^ft:;^ U A^K^ 
^ (11ml, 21.8iiimol) Sr^JD^. 2t^raAaf?ftSM«i^ Lfec Sl&jS-^^t^lTk (70ml) S 
t)56N^ (5ml) ^>!lPx.. :^Cfca:®Sr«i^L. 7KT-ft#tfc„ ^t>tlfe@^*:Sri^i3E 
«iibM{fc^ife (1.75g, 94%, efeMfs) ?r#fCo 
##^J 2-2 

2 - ^ n n - 4 3i / — /K75-^^ 

4-ai^/U7aiy'-/U (25. 4g, 0. 21mol) iig^k^/l'^ ^ (18. 5ml, 0.23mol) (^) 
nmtBM (40ml) ^JKSr 7 0t-C3NF^i»Iia^j^Lfco SfS:iS^ifeS:^'nn7}>/Uis 

«3ltillL> 2-^nn-4-3i^/U7 3iy-/V' (25. Ig, 77%) -lr#fc„ 
2-3 

Bum 

T:=^y—;V (3.3ml, SOmmol) f ^ n no^i^l^V (30ml) ^l^T^jX^ir^^ 
^ym^im (5.75g, 33mmol) Sr;!JO;t. 1 4 51C-C1 ^^f^imW^X^f^o SfSiS^i^ 
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^a:^/V^.f5 2S^^^L. 4->^/U7;/Wd^=/UT=y>-;U (505mg, 9%, 

##^J 2 - 3 (^^ 1 Xa-C^^nfc 4 - 7« ^/U;^/l'7j>=/UT = y-/U (SOSmg, 
2.7mmol) IC 4 8 %^{k7Km7K (3ml) SritlP;^, 1 0 NFrBWDiftiliifL LfCo SJS^^g^^JC 

JEgitM^k-a-ife (256ing, 55%, Mfe^el) ?lr#fCo ^^nfc^k^#>Ji5f^!ftM<35^ 
2-4 

2- [(5-'<i/>^7^=/l'^=^f'» ^^/l'St;^2- [(2, 3 

4 - (-<i^i^/l/;^:3r-» 7a;/— /V(l0.01g, SOmnol) h-fn=^T± hT/Ux t K 
3i^/Vr-fe^-/l' (7.52ml, SOmmol) <^t?p< ^/Pj}x/1/AT ^ K (lOOml) Wmcmk-^ 
V^J^ (I0.37g, 75iiiinol) Sr^x.> 1 7 0'C{cML3/S:„ 2. SNp^^^ffljcMUfCo 

9J^^n^h^f7^— i^^-fly: mm='^'f-/l^= 9 : 1) jJlNfiSlL. 2- [4 
- 73.7 T-fe hT/l^fc K t^aLf^/VT-fe^-zV (ll.902g, 

75%, Sr#fc„ 
|g2im 

#%«^2-4<^miXm-C#bn/c:2- [4- (^iXv^/U;^^^/) 7ai/drv'] T 
•fehT/t'xtK i^^^/UT-t^— (3.16g, lOmmol) t^VV^m (3. 16g) K 
/l^^^- (30ml) 1 OO^T*in^L;^Co 4 0^m. ^iaicMLfco SJE&ffi^^-X 
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5- (^yz^A':t^iy) -<y-/yyV (1.032g, 46%, gJJUfejfl^^ife) «:# 

###ij2-4 0^2ia-C#f>tiyt5- (^:/v?7l';r:3ri>') ^i^^/^^V (l. 02g, 
4.55ninjol) Sr^i / — (5ml) ^g^^^i^/V (5b,1) 5%X 
(500mg) Sr^B^, ^ja^JBE-eTKsdSSJP Lfc„ 2NFra^HiS:?i5%'fe7-< h 
aii§L. it^i3ESr^gUE?g^Lfco aSSri^^^/l-^f/VAT^ K (20nil) a 
-:/n^- o - h/W/t^^ ^^/V (l.042g, 4.55n]mol), Ik'^tl ^) ^ (l.26g, 
9. lOmmol) ^SP;t. 1 . 2 5 B#Fb^ 1 0 Ot^T-MLfCo ^fi{CMtfcm. 

7K-ej^#u wsEMm\^fz^ mt^^y^iJ^A^uyj^'^xi 

•^ViTyy^— {-^^^y \m^^^fiy=^ : 1) -C^SS-ra^ltl^lJ;?). 2- [(5 
— ^^Wy^^jVir^i/) pJ^yV] ^SS®^ ^^/V (352mg, 27%, efej^fe) 2 
- [(2. 'i-i>^Yxi-<y-/y=7y-b-^ jVit^'y) ^/l' 

(220iiig, 17%, ^nmma) ^mz.o 

N- (4-T^/-2-;j<^/W-6-^/ y/l') -2- [(4 -Jif^/W^a: / 

#%«SJ 2 - 1 T#bttfc 2 - [(4 / ^^/) p{ ^)V\ (1. 13g, 

4.4nBiol) (^^PP/-}^/^i^ (20ml) M(C:^<b:^=¥lf U/V (0. 6inl, 6.8nnDol) ^AlJ;t, 

(20iid) h 1 - 1 f>Hfc 4 , 6 - ^:^T 5 / - 2 - f^/Vdf (623ing, 

4iiiinol) Sr;»n;t. ^i^-C 1 O^rpm^LfCo S^^;^zg^!felc:)^^7K«:^ h y ^J^HmSi^ 
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^\:tcitm^mJ5LLito n^titzmw^Mm^^Lmmit^m (i.06g, 59%. ^ 

C26H2SN3O2 • HC 1 
WaW ; C : 69. 71%, H : 5. 85%, N : 9. 38% 
; C : 69. 77%, H : 5. 78%, N : 9. 41% 
: 235'C 

MMM 13 1 

N- (4-T^y-2-t Kndrv'p^^/i.-e-^y y/k) -2- C(4-p{^/l'7 

4-— hnT=y> (6.91g, SOmmol) tT-t^Ui/i^;?7/W7KV^i^p<'^/Ua;^X/V 
(7.82g, SSmmol) (D?i^y—/U (lOOml) ^^^$:2 4. SNprHl^inSftjlS^LfCo Kf&^§S 
i:Mm.KmL. -B#gL/c„ ^Cfc^a^Sr^t^U. 2- [(4 -::i hn :7^r^/u) r 
-2-:;^ri^-ig ^/uai^-r/w (6.43g, 46%, ^fe^^) %#fco 

II2IS 

MSglt LfcD owtherm A 30ml) (dUifeM 13 1 ©H 1 1 

mX'n^intc2- [(4-= hti7ai=/V) T^/] -2-y-TV-gf 
r/V (6.32g, 22.6iimiol) ^{j^^ft^So 5 :9'd^ttTJ5n;tfCo 2 5 5)-PBlMal^ft Lfc^, S 
l&^erSr^fi(cMLfCo ^-x/^-C*f?t. ^Cfctt^SrMiiLfco #^nfcm^^Sr 
^^y'-ZUjcSatfe^, «^L. 1, 4— S^ffc KP-6-=hn-4-::^-^y-2 
-dp/ (4.75g, 85%, MUfe)^^) =lr#:fco 

MMmi 3 10||2I@T#bixfcl, 4-i^fc Kti-6-= hi3-4-:^^y- 
^yiJA^ifsV^:^ '^A'ZCT.'Tf^ (3. 72g, ISnunol) (OT^ (50ml) 
S@IS^lJ:>f y e^T i^^jJ' n n (1. 30ml, ISmol) ^Mtl. 1 ^WS\imM t 
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j^Tkmm^Mx.. siM^-frfcm. ^mm^mmLtz, m^Tsow^mLA-T^ 

/-6-=hD-2-df>'i; y:ti/V:^>m?^ ^^^^^T/l^<D^^^W^^ (3. 23g) 
:/®e^f"/V^:^X/K7)3|a^^ (494mg) t 5%^<9i^^ J^^m (500mg) Ooi^ywU 

(lomi) mmt&^^m.. ^EE-e7K^»Lfc„ 2. 5i^PBi^(csii&]K^-fe7>r hiiiib 
<offi^^t> (275ing, n^mi^mm ^nit^ ^ti^mm-^iriko^^mi^m^^tzo 

'f'/U:3i:^.TJl^<DU±J^^ (270ing) t 2 - 1 l^^ilJC L T # btlfc 2 - [ ( 4 - 

p{ ^yU7:c y ^i/) p{ (363ing, 1. Snmiol) J: 9 Hiig^iJ 1 LT 

K^-a-f-s:iiicj;i?, N- (4-r ^ y-2-y h^Jp'^^/PTK^/w-e-^y 

y/V) -2- C(4-y5^/U73iy^i/) yf^/l^] ^^ixXr^ K (I75mg, l, 4-'J 

17%) Srmfe@{^2i LT#fco 

-2- [(4 -y y^yv] -O-Xr^K (170ing, 

0.385niniol) c^xh^t Kn^^^^ (lOml) ^^0[t;:*?^T. T/^^=f>%m'P. T^h^t 
KnJSp^y^^r^i, (42ng, i.927iiimol) ^Sr^iJ-fi-foAn^fco 1 0:5>^Mfil-MLit*sii 

^^tCo ^(DJtSr^t«^L. m&Ts 8 0'CX^m^^. mmit^m (nemg, 67%, ^ 
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0nm i-ii^hi-et mm^:^W:X'nhtiit^L<\tnjm(r>T ^ ymmt-^^ 
m^h. %mmi^\.<\-ti 3 1 hmm^i3m^i:^mmm2'^\ 3 os.u^i 3 20 

MMMl 3 3 N- (4-T^y-2-p«^/U-6-dfy U/V) -2- [(4-^^^/^ 

2- [(4 df^iX) 'OXT^K :^^it<^l§[^B^ (24.0g, 

53.7mmol) ico;^/— /V (l20ml) ^j!jB;t. 55~60'CT*M^j5f Lfc» rO^?KSrM 
L. 55~60t:-t«j^#T. ^i^gJclTK (120ml) ^jgTLfc„ ^ t^KJ^;^?KSr^?a^T 
*JC^^ ±Ctzim^mi§i Lfco # ?)tLfcia**:^Sr 1 mmHg, BOt-C 3 B F^mj^-r 5 w t 
I- J: 9. mmit^^ (22. 6g, 94%, Sr#fco 
7C*5^W C26H25N3O2 • HC 1 • H2O 

airaffi ; C : 67. 02%, H : 6. 06%, N : 9. 02% 

SS^fll ; C : 66. 64%, H : 6. 06%, N : 8. 99% 

ia^ : isot: 
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^1 









IH NMR id) ppm 


MS 


I 


r H Hi 

• HCI * Ljl 


235t: 


DMSa<i6;300MHz 

l.lO(3H.tJ=7JH2) 

148CHflJ=7JH2) 

159(3H,s) 

5 30(2Hs) 

6.61 (1H.S) 

6.84(2adJ=8.6Hz) 

7.05(2H,aJ=8.6Hz) 

7.48-7.69(4H4n) 

7.94(2H,s) 

8.66(2H,br.s) 

8.74(1H^) 

I0.86(llis) 

1 3.93(1 H,br.s) 


FAB- 

447(M-H+| 
(3) 








DMSO-d630QMHz 




2 


•HCI (I, 


262t: 






3 


•HCI ^ 


245- 
246t: 


DMSO^^OQMHz 

239(3a$) 

5 J3(2H, s) 

6.60(1H, s) 

6^7-6.95(3Hm) 

7^1.7^H, m) 

7J1-7.70(4H, m) 

7.93(2H,s) 

8.66(2H,br.s) 

8.75(lH,s) 


PAB- 

418IM-H]- 
C83) 

367(100) 
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1 m^^/m. ■ )^^m% 




IH NNfR [B) pimi 


MS 


4 


•HQ 


276*0 


DMSO^630QMHz 
2J9(3H,s) 
3.65(3H.s) 
5.27(2H» s) 
6.60(lH,s) 
6.77-6^4H,m) 
7.48-7.68(4H, m) 
7.88-7.96{2H, m) 
8.70(2H. br.s) 
8.74(1H, s) 

13.78(lH.s) 


FAB- 

448 [M-H]- 
(65) 

367 (100) 








DMSCM6300MHZ 














5 




265 tl 
















Ha 














DMSO<1630QMHz 




6 


>C o jC jC ^ 


270t: 
















HO 
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^3 





1 ffliS;«/tttt-«faft»« 




IH NMR is) ppm 


MS 


7 


N 0 


i48t: 


DMSO-<i6300MHz 




8 


HCI 0^ 


i96t: 


DMS(M6300MHz 




9 


N 0 

6k 




DMSO-d6300MHz 
2^(3H,s) 
2.40(3H,8) 
5.31(2H,s) 

6.7M.76(3H^) 

7JI(lH,U=7.2Hz) 

7.47-7^7(4Hm) 

7.62.7,64(2Han) 

839(lH,s) 

lOJl(lH^) 


PAB+ 

m 

[M+H+J 
'100) 



51 



( 
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ic4 









IH NMR [S) ppm 


MS 


10 


• HCI rli 




2J9(3H^) 
3.62(6H^) 

6.04-6.08(3am) 

6.60(1H^) 

7.49.7.e9(4fiin) 

7.89-7.97(2H^) 

8.65(2H.br^) 

8.76(1H^J=1JH2) 

10.85(1 iU) 

13.74(lH,br.s) 


FAB- 

479IM-H+I 
(2) 


11 


•HCI 


24St: 


DMS(><J6300MHz 
239(3H, s) 
5J3(2H.s) 
6^9(3H, s) 
6.95(2H.d.J=8,9Hz) 
7.27(2H,d,J=8^H2) 
7.49-7.70(4H,m) 
7.85-7^5(2H, m) 
8.67(2H.br.s) 
8.73(IH, s) 


FAB- 

454 fM-H]- 
(50) 

453 (27) 
452(78) 
416(100) 


12 




270t: 


DMSa<l6300MHz 
147(3H, s) 
2J8(3H. s) 
S.44(2H, s) 
6J9(lH.s) 
7.03(2ad,J=8,9H2) 
7J0-7.71(4H,m) 
7,81-7.94(4^111) 
8.6S(2H.br.s) 
8.72{lH,s) 
10.88(ia s) 
13.66(ias) 


FAB- 

460IM-HJ- 
(18) 

459(100) 
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^5 





1 «iS^/tttt-Ma^k«« 




IH NMR (8) ppm 


MS 


13 


•HCI 

OH 


I84.0t: 


DMSad6300MHz 

2J8(3H,s) 

5.22(2H4) 

6J9(lH,s) 

6.61(2H,dJ=9.6Hz) 

6.76(2H,dJ=9.6Hz) 

7J(>.7,65(4H,m) 

7.89-7.99(2H,m) 

8J9(2H,br,s) 

8.74(lH;s) 

8.94(1 H^) 

10.83(1 H,5) 

13.78(lH,br^) 




14 


•HCI Ljl 

/ 


210.0- 
212.0T: 


DMSad630(^IHz 

2^9(3H.s) 

5.05(2H3) 

5.28(2H,s) 

6.60(1H^) 

6.88(4H,s) 

7.50.7.e9(4liin) 

7.93(2H,s) 

8.61 (2H,s) 

8.73(1 H^) 

10.86(llis) 

l3.91(lH,bir.s) 


FAB- 

479[M-H+J 
(3) 








DMSO-d6300MHz 




15 


•HQ 


224t: 
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$6 





1 «2a/tt« • ^&itm 




IH NMR is) ppm 


MS 








DMSOh16300MHz 




16 


•HCl 


286r 






17 




255T: 


DMSO-d6J00MHz 
2.18(3H,s) 
2J9(3H, s) 
5.29(2H s) 
6.60(1H. s) 
d.82C2H.4J=8.4H2) 
7.Q2(2Hd.J=8.4Hz) 
7.4«-7.88(6H. m) 
8.66(2H,br.s) 
8.74(1 H. s) 
10.85(1 H, s) 
13.8t(lH,s) 


FAB- 

432[M-HJ. 
107 (100) 


18 


•HCl 


220t: 


DMSO-<16300MHz 
Z6(X3H, s) 
5.44(2H,s) 
6.6U1H. s) 
7.13(2ad.J=8.7Hz) 
7.53.7.72(6H,m) 
7,95(2H, s) 
8.69(2H«br.s) 
8.72(1H, s) 


FAB- 

486[M•H^ 
(7) 

161 (100) 
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:7 





1 «SA/i4« • »$&<tS«£ 




IH NMR is) ppm 


MS 


19 


•HCI * 


245T: 


DMSad6J0QMHz 
2J9(3H, s) 
5.48(2H. s) 
6J9(1H. s) 
7.44-7.77(8H,m) 
7.84-7.93(2H, m) 
8.65(2H»br.s) 
8J3(1H, s) 




20 


•HCI ( 




200.0- 
203.0T: 


DMSO.d6300MHz 
2,«)(3H.s) 

6.62(1H^) 

7.10(1 H,U=8.2Hz) 

7.42(lH.dJ=8^Hz) 

7^5.7.86(6H4n) 

7^(2H4) 

8.73(2H,br.s) 

8.74(1H^) 

10.91(1}U) 

13.99(llLbr^) 


FAB- 

464[M-H+1 
(4) 


21 


•HCI ^ 


154.0- 
155.01: 


DMSad6300MHz 
2.21(3H,s) 
2390H,s) 
5.33(2Hs) 

D.OIiv 1 il,S/ 

6.93-7.00(4Hm) 
7J0.7.70(4H,m) 
7.90(1 H,<U=9^) 
7.94(1 H,dJ=9.2H2) 
8.63(2HJir.s) 
8.74(lH,s) 
10.87(llls) 
13.85(lH.br.s) 


FAB- 

♦771M.H+] 
(1) 
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$8 









IH NMR (9) ppm 


MS 


22 


NHa H 
-HCI 


148.0-^ 
149.0t: 


DMS(>d63(X)MHz 

2^9(3H^) 

3.65(3H.s) 

6.60(lH,s) 
6.82-6^(4Hjn) 
7^1-7o8(2Hjn) 
7.66-7.71 {2H^) 
7.95(2H^) 
8.65{2H,br^) 
8.75(1H^) 
10.87(1 H,s) 
13.80(1 H,hr.s) 


FAB> 

449[M.H+1 
(4) 








DMSO-d6300MHz 




23 


•2HCI 


237 1: 






24 


NH, t^^^ 
1 H 1 1 


147.0- 
149.0T: 


DMSOd6300MHz 

2.59(3H,s) 

5.36(2H»s) 

6.9a6.99(3ILin) 

7.22.728(lHjii) 

730-7.7 1(4H^) 

7.89.7.92(2H^) 

g.61(2H.br.s) 

8.73(lH»s) 

10.86(1H^) 

13.85(lH,hr.s) 


FAB- 

4S5(M>H4.] 
(5) 
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mm 


1 «is^/tt« • teiSffcsa 




IH NMR {$) ppm 


MS 


25 


^xL,Jls^ o 

•HCI 

F 


I4<5.0- 
I48.0t: 


DMSO^6300MHz 

2J9(3H.s) 

5.3l(2H,s) 

6.60(1 H.s) 

6.93.7.09(4Han) 

7.49-7.70(4Hjn) 

7.87-7.95{2Hjn) 

8.61(2H,br.s) 

8.73(1H,5) 

10.85(ias) 

13.80(]HMs) 


FAB- 

437rM.H+| 
(3) 








DMSad6J0QMHz 




26 


•Ha 


223 1: 












DMSOKi630QMHz 




27 


JJH2 

•HCI c, 


165T: 
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^10 









IH NMR {$) ppm 


MS 








DMSad6300MHz 




28 


2 HCI 


233t: 












DMSO-d6:300MH2 




29 


•HCI 














DMSO-d6J00MHz 




30 


•HCI 


268t 
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1 «ii3«/tttt • ^^Bitum 




IH NMR ($) ppm 


MS 


31 


^HCI ° 


256t: 


DMSOd6J00MHz 




32 


•HCI 


238T: 


DMS(M6300MHz 




33 




252t 


DMSCM6300MHZ 





59 



( 



I 

\ 
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0il2 



'Mm 






IH NMR (S) ppm 


MS 


34 




yV 


I40.0-- 
142.0t: 


DMS(>d6300MHz 
0^3(3H,tJ=7.4Hz) 
1.48(2H.qJ=7.4Ifa) 
Z.4 AZrt,U = / .4nz; 
ZfiOOH^) 

6.61 (IH^) 

6^2H,dJ=8JHz) 

7.02(2H,dJ=8.5Hz) 

7J0-7.69(4H^) 

7.95(2fU) 

8.68(2H,br.s) 

8.74(lH,s) 

10.87(lH,s) 

14.0l(lH,br.s) 


FAB- 

461[M-Hfl 
(0 


35 


>^J' o L Jl^ JL 

•HCI 


255 t: 


DMSad6300MHz 




36 


•HO 


253t: 


DMSO-d63CXMEIz 
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^13 



Em 


1 ^^/n^'^&itm 




IH NMR {B) ppm 


MS 


37 




•HCI 


262T: 


DMSO-d6300MHz 




38 




N 0 


iso.ot: 


DMS<>d6 

2.39(3H,s) 

5.33(2H,s) 

6.39(2H,bfj) 

6.44(lH,s) 

6.81(2H^=8.8Hz) 

7.49-7.67(SH4n) 

8.36(1H^) 

10.49(1H^) 


FABf 

510[M+H+ 
] (100) 


39 


jrVvVYf^ 

•HCI 


207 1: 


DMS(>d630(MVfHz 
Z59(3H, s) 
S^3(2H, s) 
6.60(1H. 5) 
7 J 2-7.73(4 H, m) 
7.85-7.94(3H,m) 
8.35(ia m) 
8J4(1H, $) 
8.68(2H, br^) 
8.72(1H, s) 
10.91(]H, s) 
13.94(lH.s) 


FAB- 

419 (M-HJ- 
367 (100) 



61 



wo 99/48492 PCT/JP99/D1462 



^14 



mm 






IH NMR {B) ppm 


MS 








DMSC><j&30QMHz 




40 


•HCI 














DMSO-d6300MHz 




41 


•HQ 


i95t: 






42 


^J«> JL J 0 L 

-^N^^ 0 

CI 


150.0- 
152.0t: 


DMSa<16 
2.19(3H^) 
2.60(3H^) 

6.61(1H^) 

6,79(1 H^=2^^.7Hz) 

652(llUJ:=2.9Hz) 

7:22(lH4>8.7Hz) 

7J52.7.69(4H4n) 

7.93(2H^) 

8.71(2H,te'j) 

8J4(1H^) 

10.90(ias) 

13.9U1H.S) 





62 



wo 99/48492 



PCT/JP99/0I462 



^15 



IB 


1 i»m^it^'is&itm 




IH NMR ppm 


MS 


43 




159.0- 
16D.0r 


DMSOdS 

2,19(3H^) 

2.60{3H,s) 

5.40(2H,s) 

6.61(lH,s) 

7,05(2H,s) 

7.20(ias) 

7J3-7.61(2H4n) 

7.69-7.73(2H4n) 

7.95(2H^) 

8.66(2H,br^) 

8.75(lH.s) 

13.98(lHJ)r^) 




44 




96.0- 

9«.ot: 


DMS(M6 

l.n(3H,U=7.6H2) 

141 (3H4) 

2J0(2H^J=7.6Ifc) 

5.30(2H^) 

6.45(llts) 

6^6(2H,br.s) 

d.86(2adJ^.6Hz) 

7.06(2adJ=8.6Hz) 

7.48-7J5(2H4n) 

7.62.7.67(4H^) 

8.41 (1H.S) 

10J(lH«s) 


FAB^ 
411 

[M+H+l 
(100) 


45 


A 

CI 




DMSad6 
2.2](3H^) 

2.40(3H,s) 
5.32(2H.s) 
6.44<2H.hr.s) 

6.95{lHJJ=17Hz) 

7.24(1H,DJ=:8.6H2) 

7.47-7.67(6Itm) 

8.38(1H^) 

10J(lH,br^) 


FAB-h 

432[M] 
(100) 
433rM+l 1 
C41) 



63 



wo 99/48492 PCT/JP99/01462 



$16 





1 mis^itik • ^&itmk 


^& 


IH NMR (S) ppm 


MS 


46 


0 IqMJ 

•HCI 




DMSO^300MHz 
100(3H, s) 
2 J9(3H, s) 
4.94(2H, s) 
534(2H,s) 
6.60(1 H,$) 
6.93(2H,d,J=8.6Hz) 
7^4(2H,d.J=8.6H2) 
7.4^7.90(2H,in) 
7.85-7.96(2H, m) 
8.63(2H, br.$) 
8.74(lH,s) 


FAB- 

490IM-HI- 

(87) 

454 (100) 


47 


*HCI 


273X: 


DMSO-d6300MHz 
2J8(3H,8) 
436(2H. d.J=5^) 
5.02(lH,t,J=5.2Hz) 
5 J2(2H, s) 
6J9(ia s) 
6.88(2adJ»8.6Hz) 
7.16(2H,d,J=8.6Hz) 
7.49-7.70(4H, m) 
7.85-7.98(4H, m) 
8.67(2H«Br.s) 
S.7S(1H, s) 


FAB- 

412 [M-H]- 
(lUI) 


48 




154.0- 

i56.or 


DMSO-d6300MHz 
2J9(3H^) 
5.46(2H^) 
A SO/1 H «^ 

7.13-7.80(1 IHjn) 

7.91.7.95(2am) 

8.67(2H,brji) 

8.75(1H^) 

10.91(lH,s) 

14.01 (IHjH'.s) 


FAB- 

469tM-HfJ 
C) 



64 



wo 99/48492 



PCT/JP99/01462 



^17 



num 






IH NMR {$) ppm 


MS 








DMS(><16 


FAB- 








132(3H,U=7.7Hz) 


467 








2^(2H^J=7.7Hz) 






5J4CH,s) 


[M.H+](3) 






6.66(1H,5) 






247.0- 


6.96(2H»dJ=9^) 




49 


X 


249.0t: 


7^6(2H,dJ=8,8H2) 
7.49-7.7l(4Hjn) 






•HCI llj 

T 




7.95(]H^J«8.8Hz) 








7.99(lH,dJ=9^) 

8.72(2H,lrjf) 






CI 




8.73(1H^) 
10.87(1H4) 










13.91(lH,s) 










DMSCM6 


FAB- 








0.96(3H,Us7.4Hz) 


481 








1.73-l,80(2H4n) 






Z85(2H,U=7.4Hz) 


IM-H+](3) 








5J4(2IU) 








232.0-^ 


6.65(1H3) 




50 




233.0^: 


6.96(2H.dJ=8.8Hz) 
726(2HdJ=8.8H2) 






■HC, ^ 




730-7.71 (4H^) 








7.94(1HAJ=9^) 






T 

CI 




8.00(1H^4^^) 








8.73(2H,br.s) 
8.74(lH,s) 










10.87nH^) 
13-93(1H^) 










DMSOd6300MHz 


FAB. 








1.32(3H,tJ=73Hz) 










2.88(2aq.J=7JHz) 


502(25) 








S.44(2H, s) 
6.65(1H, s) 


500(42) 
127 (100) 






722{lH,d.J=8.9Hz) 




51 


•HCI ° 6l 


I63r 


7J4(lH4d. 








J=8.9Z5Hz) 








731(lH,d,J=2JHz) 








733-7.75(4H, m) 
7.9a-7.97(2H. m) 
8.66(2H«br.s) 
8.74(1H, s) 










10.89(1 H, s) 
1 3.68(1 H, s) 





65 



( ( 

wo 99/48492 PCT/JP99/01462 



^18 





1 m&A/m ■ ts§,itm 




IH NMR {$) ppm 


MS 


52 


H 

rrv TT 

^ ! 
•HC. i;^ 

CI 


162.0- 
164.0t: 


DMSa<i6 

lJ5(6H,dJ=6.9Hz) 

3.22(lH^J=6.9Hz) 

534(2H,s) 

6^(1 H.S) 

6.96(2H.dJr:9.0Hz) 

7:26(2ad4=9.0Hz) 

752.7.68(4Hun) 

7.68(lH,dJ=9.1Hz) 

8.04{ia<U=9.1H2) 

8.73(lH,s) 

8.73(2H,te'.s) 

10.9(lH,s) 

13.7(lH,hr.s) 


FAB- 
482 

(\f-H+] 
(28) 


53 


•HCI (1) 


160.0- 

i6i.or 


DMS<><i6 

1.10(3H4J=7.6Hz) 

U2(3H,U=7.6H2) 

148(2H.qJ=7.6Hz) 

Z89(2aqJ=7.6Hz) 

6.66(1 H^) 
6A4(2H^=8.6H2) 
7.05(2HJD4=8.6H2) 
7.51-7.69(4Hjm) 

8.74(2H,tar.s) 
8.75(!H^) 
I0.9(1H,5) 
13.8(lH,s) 


FAB- 
461 

03) 


54 


o k 

^"^N^ ^ O 

CI 

^{^S (AcQEt.Et20) 


150.0- 
152.0t: 


DMS(^d6 

1J2(3H.U=75H2) 

Z19(3H,s) 

532(2H.s) 
6.66(lH,s> 

6.79(1 H4dJ=3.0.8.7H2) 

6.92(lH.dJ=3.0H2) 

7.22(lH,dJ=8.7Hz) 

7.50-7.70(4Hm) 

7.91-7.99(2H^) 

8.73(2H,br.s) 

8.74{lH.s) 

10.86(lH,s) 

I3.85(l}ibrjj) 


FAB- 
481 

[M-H+l 
(26) 



66 



wo 99/48492 



PCT/JP99/01462 



19 





1 m^/nvi-^&^m 




IH NMR (S) ppm 


MS 








DMSO-d6.30(^fHz 










Z41(3H^) 










433(2H^) 


398 








4.78(2H^) 
6.46(lH,s) 


IM+H+1 




YT 


83.0- 


6.49(2H,hrjj) 




55 


1 

\j 


84.0t: 


7^2-7.30(5H^) 








7.45-7,66(6iim) 
8.41(lH.s) 
10.45(1 as) 










DMSCM16300MHZ 










2^1(3H,s) 










533(2H,s) 










6.87-6.92(3H, m) 










7.18-7^3(2H, m) 










7 J2.7.68(4a m) 




56 


A.XJ o I JU 

•HCI 




7.87(lH,4J=8.7Hz) 








8.]8-8.25(2H,in) 
8.79(1H, $) 








8i^(lH»d.J«8.7Hz) 
ll.Q5(lH,s) 










DMSad630QMHz 


FAB-h 








2.40(3H,s) 


278 








6.43(2H^^) 








6.45{1H4) 


IM+H+1 
(100) 








7.53-7,75(5Ito) 






8.00(1 as) 




57 






8^(1H4) 

838(iadJ«2.tHz) 

10J5(ias) 





67 



( ( 

W099/484« PCT/JP99/01462 



B20 



%m9i 








IH NMR id) ppm 


MS 


58 


NH2 






DMSO-d630C»4Hz 

2.37(3H,s) 

6.36C2H,s) 

7^9.7.6l(nH,m) 
8^flH,dJ=2.0Hz) 
10.33(]H, s) 


FAB-i- 
354 

[M+HH 
(100) 


59 


NH2 






DMSa<i6300MHz 

2.44(3H^) 

6.49(liU) 

6.68(2H,br.s) 

7^6-8.30aam) 


FAB+ 
303 

fM-i-H-i-l ^9) 






0 I 

N 






























60 


1 M J, 

•HCI 




i76t: 







68 



wo 99/48492 



PCT/JP99/01462 



^1 



ism 


1 mi^itvi-is&itm .. 




IH NMR (^) ppm 


MS 


61 




232 r 






62 




208t: 






63 


•HCI 


212T: 







69 



( (■ 

wo 99/48492 PCT/JP99/01462 



^2 



mm 


1 «^/tt<^ • is&imm 


91 «m 


1H KMR (8) 


MS 


64 


•HO ° 


253 t: 






65 


'HO 


223.0- 
225.0T: 


UMS066 

1^0-1. 38(6H4n) 

I^O>1.68(4Hjn) 

2J7(3H^) 

Z78(2H,U=6JHz) 

3.79(2H,U=63Hz) 

6^9(lH,s) 

6.8 1-6.91 (3H4n) 

7.22-7.51(6Hjn) 

7.8^7.94(2Hjn) 

8.69(2H,br^) 

8.79(1H^) 

10.78(1IU) 

13.79(lH,brj() 




66 




2101: 







70 



wo 99/48492 



PCT/JP99/01462 



^23 









IH NMR is) ppm 


MS 


67 


■HCI 




OMS(><1630(MHz 
102 (2Han) 
2.17 (3H^) 
161 (3H^) 
194 (3H.U=8.2H2) 
3.90 (3H,U=6.4H2) 
6.62 (IH^) 
6.71 (2adJ=8.6H2) 
6.97(2H,<U=8.6H2) 
7.34-7 J4 (4H jn) 
7.95 (2H.S) 
8J0-8.90(2HJ)rs) 
8.78 (IH^) 
10.80 (IH^) 
14.02 (IIU) 




68 


•HO i 




DMS(M6J00MHz 
107 (2H3) 

2.61 (3H^) 

197 (2H.U=8.0H2) 
4.04 (2H,tJ=6.1Hz) 

6.62 (IH^) 

IXn (1HAJ=8.9H2) 

7.25(lIUdJ=8.9i6H2) 

7J4.7J3(5HjBi) 

8.50-8.90 (2H,bn) 

8.77 (IH^) 

10.80 (lH;s) 

14.00 (1H^) 




69 






DMSOk16300MHz 
2.60 (3H^) 
324 (2H^=6.8Hz) 
4.23 (3H.U=6^H2) 
6.62 (IH^) 
6.90{2HAJ=8.9Hz) 
7J23(2H,(U=8.9H2) 
739-7.60 (4Hun) 
7.95 (2H^) 
8J0-8.90(2H.tes) 
8.80 (IH^) 
10.85 (IH^) 
13.94 (IH^) 





71 



wo 99/48492 PCT/JP99/01462 



^24 



1^ 


1 9tm/ikvt'^s,itm 


MM 


IH NMR (<^) DDm 


MS 


70 






DNfSOd6300MHz 
238(3H, s) 
4.18(2H, s) 

6.45(lH,s) 
7.14-7.63(1 lH,in) 
8.42(1H, s) 
10,44(1H, s) 


FAB- 

366rM-Hl- 
(100) 


71 






DMSO^300MHz 
238(3H. s) 
2.88-2.93(2H, m) 
3X)3-3i)9(2H, m) 
6.43(2H,s) • 
6.45(lH,s) 
7.14-7.71(1 lH,in) 
8.43(1 H, s) 
10.46(lii s) 


FAB-i- 
382 

Pfvrn yr 

(100) 


72 


•HQ 


>3oor 







72 



wo 99/48492 



PCT/JP99/01462 



^25 



1^ 


1 msii./iti^-i$&it»m 




1 IH NMR (d) DPm 


MS 


73 




280-0- 
282.0T: 






74 


•HQ \^ 


25Z0- 
254.0r 






75 


•HQ 


306.0- 
308.0r 







73 



wo 99/48492 PCT/JP99/D1462 



26 





1 • i^&itm 




IH NMR id) pm 


MS 


76 




184.0- 
185.0t: 


2.40(3H^) 

4.04(2H^) 

6.44(1H4) 

6.46(2H,br^) 

7.19-7.42aH^) 

7,64(1 H^J=9.3Hz) 

7.72(lH4dJ=2.1.9.0H2) 

7^(2H4J«7.8H2) 

836(lH.dJ=ZlHz) 

1 0.27(1 H^) 


FAB+ 
368 

[M+H+l 
(100) 


77 




183.0- 
I84.0t: 


DMSad6300MHz 

2.40(3H,s) 

2.92-3.01(4H^) 

6.43(2fl.lir.$) 

6,44(1H^) 

7.16.7J8(7H^) 

7^(lH,dJ=8.9H2) 

7.73(l}WdJ=Z1.8.9Hz) 

7.94(2H4J=8.1Hz) 

8J7(lH^J=2.lHz) 

ia28(lH^) 


FAB^ 
382 

[M-fH-i-] 
(100) 


78 




161.0- 
162.0T: 


DMSO^^OOMHz 

i.89-1.96(2liin) 

2.40(3H.s) 

2.63(2H,U=8.0Hz) 

170(2H,U=8.0H2) 

6.44(1 H.$) 

7.l6-7.40(7H4n) 

7.65(lH4J=8.8Hz) 

7.73(lfiddJ«Z4.8.8H2) 

7.95(2HdJ=8.4Hz) 

837(1 ad J=2.1H2) 

10.28(lH«s) 


FAB+ 
396 

M-fH+l 
(100) 



74 



wo 99/48492 



PCT/JP99/01462 



^7 





1 • ^M,itm 




IH NMR (^) ppm 


MS 


79 




J) 


109.0- 

1 lo.or 


DMSO>d63(X)MHz 

2.40(3H,s) 

6.43(2H4)r^) 

6.45(1H^) 

6^1H,dJ«123Hz) 

6.9l(lRdJ=12.3H2) 

7.15-7.21(6H4n) 

732(IH.U=7.2H2) 

7.40(1 H,U=7.2H2) 

r62-7.65(3H,m) 

8.42(lH.s) 

10.44(1 H^) 


FAB+ 

380 

IM+H+I 
(100) 


80 




) 


124.0- 
125.0T: 


DMSCM630tHVfHz 

2.40(3H,s) 

6.45(2H,s) 

7.26-7.66(1 2H^) 

754(1H4J=7.9H2) 

8.48(IH^) 

1034(IH^) 


380 

iK4+H+J 
(100) 


81 


•HCI 




233T: 







75 



i f 
wo 99/48492 PCT/JP99/01462 



^28 



mm 


1 mi^/m. • t^s^mm 




IH NMR is) ppm 


MS 


82 




213T: 






83 






DMS(>d6300MHz 
1.3ai.62(6H,m) 
2.48(2H. t,J=7.8Hz) 
2.60(3H, s) 
2J7(2H, U J=7.8H2) 
6.61(lH,s) 
7.05.7JI(9H, m) 
7.92(2H, s) 
8.6S(2H.br.s) 
8.77(lH.s) 
10.77(1H.5) 


FAB- 

4591M.H1- 
15} 

149(100) 


84 


NHa H 
HHCI 


2851: 







76 



wo 99/48492 
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^29 





1 f»i§3)C/tt«K • ^ikimu 




IH NMR id) ppm 


MS 


85 






DMSad6300MHz 

2.41(3H,s) 

6.45(2H.s) 

6.85(1 H.dJ=7.8Hz) 
7.1 3-736(1 3Hjn) 
7.58-7.72(3H^) 
8JI(lH.s) 
I0J5(1H^) 


456 

(M+H+1 
(100) 


86 


• HCI 


270.0- 


DMSad6 

0.814).85(2Hjn) 

1.10-L18(SH.m) 

t.43.].68(6Hjn) 

2.60(3H,s) 

2.79(2H.U=7.7H2) 

6.62nH s) 

7JI-7.50(4H^) 

7.95(2H^) 

8.6(H2H^.s) 

8.77(1 H,s) 

10.77(1 H,s) 

13.96(lH,br.s) 


FAB- 

423iM-H+l 
03) 








DMSO-<ttJ00MHz 




87 




>3oox: 







77 



wo 99/48492 PCT/JP99/01462 



^0 









IH NMR is) ppm 


MS 


88 


•Ha 








S9 




245.9'C 


DMSO-d6J00MHz 
1.10(3H.t,J=7.6H2) 
2.S0(2H.q.J»7.6Hz) 
2.60(3H» s) 
5.41(2H. s) 
6.62(lH.s) 
7.08(2H, s) 
7^2(1 lis) 
7J0-7.74(4H, m) 
7.94-8.02(2H. m) 
8.68(21ibr.$) 
8.76(1 lis) 


FAB- 

481 [M-H]- 
(3) 

480(4) 
155(100) 


90 


•HCI 1^ 
ftlfiiHrS (AcC»-Ei2Q) 


137.0- 


DMSC><16 

LI0(3H,U==7.6Hz) 

1.30(3H.lJ=7.6Hz) 

Z49(2H^J=7.6H2) 

2.84(2liq4=7.6H2) 

5.40(2H,s) 

6.62(lH,s) 

7.08(2H,s) 

7.22(2H»s) 

7J3-7.62{2H»in) 

7.69-7.72(2H4n) 

7.91(2H.s) 

8.18(2H,br^) 

8.68(1 H«s) 

10^2(1 lis) 





78 



wo 99/48492 



PCT/JP99/01462 



^1 









IH NMR is) ppm 


MS 


91 


P H 
•HCI 


185.0-- 
186.0T: 


DMS(Vd6 

239(3H^) 

3.11 (3H^) 

5.45(2H,s) 

6.60(1H^) 

7.16(2H.dJ=8.9Hz) 

7J5-7.72(4Hjn) 

7.78(2H,dJ=8.9Hz) 

7.88(2H.dJ»9.0Hz) 

7.93(2H,dJ=9.0Hz) 

8J0(2H,l)r.s) 

8.72(lH,s) 

10.89(lH,s) 

13.77(lHJbr.s) 














92 


•HCI 














DMSO-d6300MHz 




93 


• HCI 


233T: 







79 



W0 99/484W PCT/JP99/01462 



^32 



mm 






IH NMR ((5) ppm 


MS 


94 


•HCI 


244 1: 






95 






DMSO-d6300MHz 
2.40(3H,s) 
5.35(lH,dJ=n.6Hz) 
/(I n,(M=l7.onz) 
6.41(2H,br.s) 
6.45(lH,s) 
7i34(lH.dd. 
J=ll.W7.8H2) 
7.42-7.78(6H^) 
8.42(1 lis) 
]0.46(1H,s) 


FAB+ 
304 

IM-^H+I 
(100) 


96 




325.0- 
330.0r 
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^3 





1 ^m/i^vtm^itmnk 




IH NMR (S) ppm 


MS 


97 


o 




DMSO-d6J00MHz 
2^5(3H. s) 
5^I(2H, s) 
6.92(1H. s) 

7.31-7.36(2H. m) 
7J1.7.71(1H, m) 
7.88.7.90(2H, m) 
8.18(lH,dJ=7.2H2) 
8.63(1 H,d.i=7^H2) 
1 0.64(1 H, s) 
I2.(J5(lH.s) 


FAB+ 

397 

IM+HI+ 
(42) 

174(100) 


98 


-HCI 


21 6r 






99 


•HCI g 


221 r 
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^4 









IH NMR is) ppni 


MS 


100 


Jli^" JO CI 

•HCI J ^ 


2081C 






101 


'2HCI 1 


214"C 






102 


•2HCI H 


274t: 
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^5 









IH NMR (^) ppm 


MS 


103 






DMSad6;300MHz 
1.83.2.08(3H. m) 
2J0-142(1H, m) 
157(3a s) 
3J0.3.75(2H.m) 
4.68(1 H. m) 
6^7(1 fts) 
7.47-7^8(5H, m) 
7.84-7.93{2H,m) 
8^2H»br.$) 
8.68(IH, s) 
I0.60(1H, s) 
13J9(lH,s) 




104 


•HCI " 




DMSad6300MHz 
1.83.2^9(4H. m) 
3J7-3.79(2H, m) 
3.72(2H» s) 
4^5(ia m) 
6.57(1H. s) 
7^.7J8(5H, m) 
7^8.7.93(2H,in) 
8.62(JH, s) 
8.66(1 libr.s) 
10J7(1H, s) 
13.88(1H,5) 


FAB- 

423rM-H]. 
(Q 

127(100) 


105 


MM . . -. 




DMSad6300MHz 
1.8a-Z39(4H, m) 
158(3Iis) 
2.79-18S(2H.in) 

^.4o-j.0U\Zrl, ID; 

4J2-4J4<lH,in) 

6J8(1H. s) 

7.11-7J0(5H,ra) 

7.89(2H,5) 

8.64(3H.br.s) 

lOJ2(lH.s) 

13.79(IH,S) 


FAB< 

i37 (M-HJ- 

[13) 

127(100) 
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^36 





1 iiii^^^m.-fkSAtm 




tH NMR {8) ppm 


MS 


106 


"•HQ ° 




DMSCW6300MH2 
1.75.2.03(6H,ni) 
2J3(2H.t,J=6.9Hz) 
2^1-2.63(5H. m) 
3.49(2H, m) 
4Jl-4.54<lH,m) 
637{lH,s) 
7.09-731 (5H, m) 
7.89(1 H. s) 
8.61(1H. s) 
8.64(2H,br.$) 


FAB- 

451 [M-HI- 
(19) 

127 (100) 


107 


H r\ 




CDa3,300MHz 
L72.2.07(4H,m) 
Z18-2.49(2H,m) 
2J6-Z82GH m) 
2.60(3H. s) 
3M-32mH, m) 
332(lH,in) 
4.86{2H,br.s) 
6.49(1H. s) 
7.16-7J29(5H, ra) 
732(lH4dJ=8.9Z3H2) 
7.94(lH,d,J=:8.9Hz) 
8J5(lH,d,J«23H2) 
9.70(1H, 8) 


389 

[M+H1+ 
(100) 


108 


•HCI 


2i9r 


DMS(><i6300MHz 





84 



wo 99/48492 



PCT/JP99/01462 



S37 



mm 


1 m&j^/n.^ - i^s,imm 




IH NMR (S) ppm 


MS 


109 


■HCI 




DMS(>d6^MHz 

2.60 (3Hj) 
5.46 (2H^) 

6.61 (IHj) 

7 flr7/9H AA 1-7 7 7 iU•»^ 

7J5(2HAU=7.2;2.4Hz) 

7.40(lH,dJ=2.4H2) 

7.87(lH,(U=2.4Hz) 

8.60-8.S0(2H.brs) 

8.71 (IH^) 

10.57 (IH^) 

14.04 (IH^) 




110 






DMSOh16300MHz 
2.60 (3H^) 
4:28(2H.Mike) 
4 J5 (2H.t-!ikc) 
0. i / VI <t*ni j 
6.62 (IH4) 
6.92(2H,d4=9.0Hz) 
7.18-730 (4H4n) 
7.98(lH,dJ=9.1Hz) 
8.05(lH,dJ=9.1Hz) 
8.40-8.90 (2HJirs) 
8.64 (1H.S) 
10.32 (IH^) 
14.18 (IH^) 




111 


•HCI 




DMSCVd6300MHz 
2.61 (3H^) 
5.42 (2H^) 
6.65 (IH^) 
6.83(lH4J=l,7Hz) 
7.04 (2IidJ=8.9Hz) 
7.35(2H,dJ=«,9H2) 
7.99(lH.dJ=1.7H2) 
8J0-9.00(2HJvs) 
8.73 (IH^) 
10.73 (IH^) 
14.4 (IH^) 
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( 



wo 99/48492 PCT/JP99/01462 



^8 





1 «it^/ftt^ • ii3,itm 




IH NMR (5) ppm 


MS 


112 






DMSad6300MHz 
2.40 {3H^) 
5J7(2H,$) 
6.44 (IHjs) 
6.48 (2H^) 
7.l2(2H,cU=7.2Hz) 
737(2H4J=7.2H2) 
7.65 (lH,dJ=8.8H2) 
7.85(1H4J=S.8H2) 
8.39 (IH^) 
8.69 (IH^) 
lOJO (1H.S) 




113 




2i6r 






114 


NHi H 

•2Ha 


2ht: 
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^39 



lis 



NHa H r\ 

x*N<^ O k^Q 
•2HCt 



253 r 



IH NMR is) 



2SSL 



MS 



116 




Dmo^omHz 

1.67 (4HM) 
2.22(2H,bR) 
2.37 (2H*bis) 
2J8 (3H,s) 
4.61 (2H^) 
6.59 (IH^) 
6.88-6.92 (3Hjn) 
7.21-7.28 (2H^) 
7.88 (2H4) 
8.62(2H,bis) 

8.68 (IH3) 
10.45 (IH^) 
13.85 (IH^) 



117 



DMSCM16300MHZ 




284X: 
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^40 



mm 


1 mM^/^^ ■ ns^nmm 




IH NMR ((?) ppm 


MS 


118 


ili^S (AcOEt-El20) 




CD3OD300MHZ 

2.67(3H,s) 

3.39(6H^) 

5.32(2H,s) 

6.79(1H^) 

6.84.6.90(3H^) 

7.13-7.19CH4n) 

7.48-7.67(4ain) 

7.75(lH.dJf=:9.0Hz) 

7.91(lH^J==2.0,9.0Hz) 

8.95(1H^) 


FAB- 

447IM.H+I 
(28) 


119 


•HCI 


2i9r 


DMSO<i6300MHz 
1.09(3H, xJ=7SHi) 
2.47(2H.q.J=73H2) 

6.78(1 H,d.J^.9Hz) 

6.84(2ad.J^.7Hz) 

7.03(2H.d,J=8.7Hz) 

731-7.69(41im) 

7.90-7.99(2H.m) 

8J6(1H.br4) 

8.79(1 H, $) 

8.90(2H,br.s) 

10.89(IH« s) 

13.89(1H. s) 




120 


•HCI 


231T: 


DMSO-d6300MHz 
S34(2H. s) 
6.79(IH,<1,J=6,8H2) 
6.96(2H,d,J:=6.9Hz) 
7^H,dLJ:s6.9Hz) 
7^0^7.71 (4am) 
7.93-8.00(211 m) 
835(lH.d.i>=6.8Hz) 
8.78(lH»s) 
8.B8(2H,tMr^) 
10.90(1H, s) 
14.03(1H, 5) 
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^41 





1 mim/n^ ' ^Siitrnm 




IH NMR (a) ppm 


MS 


121 


•HCI 


276t: 


DNCO^JOOMHz 
2,60(3H, s) 
3.26(3H, s) 
4.39(2H, s) 

5.34(2H.s) 

6.6U1H« s) 

6.92aH,d,J=8JHz) 

7.2(K2H,d,J=8JHr) 

7.47-7.70(4H,jn) 

7.95(2H,s) 

8.6](2H,br.s) 

8.75(lH,s) 


FAB- 

492IM.HI- 
(100) 


122 


•HO, l5 


116.0- 

iiT.or 


DMSCW6 
534(2H^) 
6.9(V6.95(3H4n) 
7.19-7.26(3H4n) 

7.9^7.97(2HJn) 

A AC/1 U *- - _\ 

11.0(1H4) 
13.4(iabr.$) 


FAB- 
405 

(M-H+J (6) 








DMSO-d630(»ffHz 




123 


^T\v\^^^^^ CI 

•HCI 


283 1 
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^42 









IH NMR is) ppm 


MS 


124 


H 

•HCI 

CI 


164.0- 
I65.0t: 


DMSOd6 

2JI(2H4j=7.3Hz) 

2.89(2H4J=7.3H2) 

3. 1 5(2H,lJ=7 JHz) 

5.35(2H.s) 

6.97(2IWJ=9.0Hz) 

7.27(2H,dJ=9.0H2) 

7.50-7.71 (4Hjn) 

7.86-7.89(2H^) 

8.45(2H.br^) 

8J6(1H^) 

10.83(1 Us) 

l4.24(lH,br.s) 


FAB- 
479 

(3) 


125 


-J^ JL J 0 L 

•HCI 


190.0- 

i9i.ot: 


DMSa<i6 

5.31 (2H,s) 

6.87.6.93(3Hjn) 

7.09(lH,dJ=9.2Hz) 

7.20-7.25(2Ftm) 

7.48.7.64(4Iim) 

7.69(1 H,dJ=9^) 

754<lH,dJ=s9.2Hz) 

8J8(iadJ=92H2) 

8.41(1H^) 

10.78(1 H,s) 

14.11(lHJir.s) 




126 


N O 

6 


172.0- 
173.0t: 


DMSO-d6300MHz 

188(3H,dJ=4.8Hz) 

531(2H»s) 

673(lHdJs8 8Hz) 

6.88-6.96(4H^) 

7.21-7.27(2Hjn) 

7.46-7J6(3H4n) 

7.62-7.68(3H4n) 

7.78(3H.dJ=8^H2) 

8.1UlfUJ^^^) 

10.42(ias) 


FAB+ 

384(M+H'*- 
1(100) 
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^43 





1 mi^ym.'ts&itm 




IH NMR (^) ppm 


MS 


127 


CI 


153.0- 
155.0T: 


OMSO-d6300MHz 

1.68-2.09(2ain) 

2J9(3H^) 

2Jl-236(2H,iii) 

2.73-2.98(3Hjn) 

4^1 -4.34(1 Hjn) 

5J25C2HAU=8SHa 

J=l2.5Hz) 

6.50(1H^) 

6.99(2H^J»8.9Hz) 

7.33(2H,dJ=8.9H2) 

7.42-7J7(4H^) 

7.90.8.14(2Hjn) 

8.60(1H^J=7.6Hz) 

13.10(1 H^) 


FAB- 
457 

IM-H+I 
(58*^ 


128 


HCI 




DMS(>d6J00MHz 
5.34 (2H^) 
6.85-^94 (3HjD) 
7.18-7.25 (THjn) 
7.50-7.61 (4H4n) 
8.06(lH^J=8.7Hz) 
8.11(lHAJJ=8.7aiHr) 
8.63(llU»1.8Hz) 
8.84(lH,dJ=1.8H2) 
8.91 (iacU==1.8H2) 
10.97 (1H.S) 




129 


•HCI " 


i9ir 
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^44 





1 mm/m. ' ^Aimm 




IH NMR U) ppm 


MS 


130 


•HCI 


237T; 






131 


-MO 


201 1 






132 


•HCI 


241 1: 
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in V i t r oV(Dm^t LTttOR L- 1 ^^fjc^M i^T^^* ^iJ^ Ty^-iR 

n V i V o-^of^mt LTfi, mmmm^^im-r?>mimt lx-&< a^h^Km^^^ 

111 ORL-lS^i$ binding assay 
t ^ORL-l|g!^flaJ:•3^#fciaBI!al^ilS^K^I: hy^^M®^ [SOmM Tr 1 
s, 2mM EDTAx 0 . 1 mM (p-Ainidinophenyl)methanesulfonyl Fluoride 
Hydrochloride (p-APMSF). 2mg/mlBSA] l^XB-^ m^'^^ 2 5 

Hg/m\ (2.5^g/we 1 1) {>:/«^ ^^iCf^SSLfeo ^{c: [3h] /'y^-f^ 

V (h y>^M®?s-c*isi^o. 5 nM{c;feriR), ( h y ;^i^«?ge-ei^^^ 

1 OnM-l OmMIC;?^^) Srjg^L, ^iai?6 0 :/=af a.^- h LfCo Cell 
h a r V e s t e r Sr^V^'Tlgl^ G/F -B 7-^/1^^— (Packard, Unifilter 
96GF/B) {cmiRU RlS:Srf?it$-a:feo $ blCiaiH]^?^^, 7^'/l'^-Sr4 2'CT' l 
^B9IS;^L. scintilation solution (Packard, microscint- 
20) Sr^^DL. Jic^Stt (Packard, Top count A9912V) ^SS^Lfeo 

^^««J [2] Az^^^^ binding assay 

V-m^^^n (*lg«0. 7 5 5mg • P r o t e i n/m 1 ). ['H] DAM 
GO (Tr y-D-Al a-Gl y-NMe-Phe-Gl y-o 1) \.Y^)7^WmL 
(SOmM T r i s-HC K 0. ImM p -APMS 2mg/m 1 B S A(p 
H= 7. 4)) T-«|g 1 nM{C«], RXmm>i'^ ( V 3 T.WmWiX^^'m.X O nM 
~ 1 0 At MtC^grl^) Srzg^L. 9 0 ^-f V^Jf 3.-<- h tfc. Cell ha r 
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ve s t e T^m^^Xm^G/F-By^/\^^- (|1±) {dlHUlXL. S;&^f?it$^ 
fco $P>{3 3|HIi*^^m^ y>(A^^—^A2'X^-Qim^mk\^. sc i nt i 1 a t i 
on solution (|^±) ^^^Jnt. SitltSt* (I^±) ^SS^Lfco 

^1#S6^St^f4 IOmM Naloxone #^ETT-<^M'^ Isg^^^i: 

f^il^J [3] Hot-plate test 

(C r j , ICR, 4 3ii^, m) ^hot-plate (S^5 5. 5±0. 

n-;^ (MC) ^?gric:SISL. -^^^^^jcSpfij^-L^^. fi;#6 0^^^f?t;'^!>::^Sr 
hot-plat e±|c:m-^, mK^^a£^^>5tT♦<D^FB^fc5v^{i^t;^±^So-c2^^f J; 

A<DM^ Dunnett two— tailed test 5:fflV^T^t^ t;to 
[4] Tail-flick test 

(cr j, SD, 7mL<n8mm, m) %t a l l-f 1 i ck^^m 

7 3/ hJ-^PiS-^Lfc^. 0, 6 0, 9 0, 1 2 0, 1 8 0^^(Cff 

lJ«SB!l;tS:tTofCo i^*f*. ^^IS^i^tJlJti-S^itllSrANOVAO^, Dunne 
tt two-tailed t e s t SrfflV^T^feS^Lfeo 
f^ii^^^J [5] Allodynia test 

•v>>;^ (C r j , ICR, 4 3iife, 41) id, M^^TlJiry i^-fey^y (5 0 p g 
/5|i 1) SriilSrt{cS#Lfco ift#^2 05>F^55^felC-v!>;^(^iiyBi|[P;6^f,Jlg|5^ 
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HSrMa n n-Wh i t n y U- t e s t S:fflV>-C^ftfLfeo 
^iiihUm. [1] [5] (^JS^;&^4 5~4 7iZ7jk-r, 
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^45 





ORL-1 binding 


ft binding 


Allodynia 


Hot-plate 






Ki 


ICso 

(mM) 


Ki 
(mM) 


M.ED. 
(mg/kg) 


M.ED. 
(mg/kg) 


1 


0.12 


0.007 


1.52 


0.570 


0.3 


1 


2 


0.07 


0.004 


1.33 


0.497 


0.3 


1 


3 


1.47 


0.079 


1.11 


0.417 


3 


30 


4 


0.23 


0.013 


1.26 


0.453 


<1 


<3 


s 


0.52 


0.028 


1.34 


0.505 


3 • 




7 


0.06 


0.003 


0.96 


0.346 


0.3 


3 


8 


0.94 


0.050 


0.49 


0.183 


3 




9 


0.32 


0.016 


2.03 


0.764 


1 


<3 


10 


1.02 


0.053 


0.86 


0.324 


3 




11 


0.06 


0.003 


1.12 


0.424 


0.3 


3 


12 


0.16 


0.008 


0.67 


0.254 


0.3 


3 


16 


0.11 


0.006 


0.69 


0.259 


0.1 


3 


17 


0.13 


0.007 


1.02 


0.385 


0.3 


1 
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^46 





ORL-1 binding 


ft binding 


Allodynia 
M.EO. 
(mg/kg) 


Hot-plate 
M.E.D. 
(mgAg) 


IC50 
(mM) 




1C50 

{Mm 


Kl 


18 


0.09 


0.004 


1.04 


0.393 


0.3 




19 


0.16 


0.009 


1.03 


0.388 


0.1 


3 


25 


0.15 


0.008 


1.18 


0.464 


0.3< 




26 


0.08 


0.004 


1.22 


0.479 


0.3 


1 


27 


0.29 


0.015 


1.06 


0.414 


0.3 • 




29 


0.16 


0.009 


1.05 


0.414 


0.3< 


3 


32 


0.09 


0.005 


0.58 


0.227 


0.3< 


- 


33 


0.09 


0.005 


1.44 


0.565 


0.3 




34 


0.14 


0.008 


2.37 


0.888 


0.3 


3 


38 


0.09 


0.005 


2.67 


1.021 


0.3< 




42 


0.08 


0.004 


1.99 


0.745 


0.3 


1 


43 


0.11 


0.005 


2.10 


0.785 


0.3 


1 


49 


0.04 


0.002 


1.26 


0.464 


0.3 


1 



M.E.D. : ft/h^r»s 
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ORL-1 binding 


^i bincBng 


Allodynia 


Hot-piate 






Ki 


ICso 


Ki 


M.E.O. 
(mg/l<g) 


M.E.D. 
(mg/kg) 


51 


0.17 


0.008 


1.40 


0.525 






61 


1.22 


0.063 


5.35 


2.012 


3 




62 


2.36 


0.125 


2.00 


0.783 


3< 




63 


1.03 


0.054 


1.42 


0.545 


3< 




64 


1.39 


0.073 


3.61 


1.382 


3< 




65 


1.16 


0.064 






3< 




66 


2.00 


0.108 






3< 




71 


1.77 


0.089 






30 




84 


2.52 


0.129 


1.11 


0.419 


<3 


10< 


89 


0.13 


0.006 


1.46 


0.548 


0.3 


1 


90 


0.11 


0.005 


1.18 


0.442 




3 


93 


0.12 


0.007 






0.3< 
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1 . TiS-^^ [ 1 ] 




[1] 



— (CH2)m-E- {CH2)„— ^^G^ 
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^SoDic^^-f OXit 1 7b^ 5 (D^^X-h D . t 2 75^ 5 (T)^!^^^^ i t R 'ti 

2 . mAt^^y y /I'ST-fcsft*^ 1 lE^cDT ^ }mmi^x}mm±ff'm^ti?>^ 

— (CH2)m-E- (CH2)n— (R^), 

4. ^A^S 




5. TiB-^^ [!'] 



101 
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H2N 




(CH2),„-E-{CH2)n-f- G 4-(R5)^ 




(^cfs SG, R^ t, mSUfnfilt3|^JllfE^(^ii>9-T?fcSo) T^^ixSet^S 
8. N- (4-T5/-2-ptf-/U-6-:^/!;>a') -2- [(4 

i^) p< ^/v] ^i^XT ^ K m.mu. N- (4-T^y-2 ^/i'- 6 -^y y 

-2- C(2, 4->^i5'nn7:ny:af:/) p^^/l'] -OXT $ K N- (4- 

T^/-2-^^yw-6-:Sfy y/w) -2- -<:/Xt^ K ^ 

ifeiS. N- (4-T^y-2-7«^/i'-6-^y y/v) -2- 1(4-^ v^i^y^^/ 
=^^'» >< ^/v] -<i^XT 5 K iSi^ifix N- (4-r^/-2-pi 6 -:Jir y y 

,V) _2- [(3, 5-i^^f^/U7ai/dfi/) ^>'Xr ^ K MBM.. N- (4 

-T5/-2-p«^/V-6-^y y/W) -2- [(3, 4-v?p« h^i^:7i/dfv^) 
^/l^] -<yXT%Y mmi&. N- (4-T^/-2-p«^/V-6-^/ y/U) -2 
- [(4-= hn^aydfV) ^yXT$ K, N- (4-r 5 a-p^f-zW 

-6-^/ y/P) -2- [(2, S-i^T^ pt^/Wl'^VXT^ K M 
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^it. N- (4-r5y-2-pf5^7p-6-^y y/i^) - 2- lO-^^/u^^Ly^ 

'^^^XT^ K. N- (4-T$y-2-p{^/U-6-:^y yyu) -2- 
[(3, 5--:;^p« h^e^^oi/dpe^) p<^/w] x:i^XT^ K It^lS, N- 
/_2-;<^^-6-dr/ y/W) -2- [(4-:^nn:7i/dr-» pt^/Ul^vXT 
^ K m^^. N- (4 -T^y - 2-pt^yl'-6-^/ y/U) - 2- [(4-T-fe:5^ 

y/W -2 - [(4-t h'v^'>7=>^j^u) :^^f\A -<i/:^r^ K ifimm. 

N- {A-r%J-2.-:^=f-fV-Q-^/^),V) -2 - [(4-pt N^i/p^ 
/=ari^) ^^/W] -^i^Xr^K N- (4 -T^ / - 2 -p< ^/U- 6 

y/v) -2- [(3-y V^'yy z:^ / ^^y) pt^/P-] ^:yXT5 K N- (4 

-T^y-2-pt^7P-6-^/ y/P) -2 - [(4-VT/73iy:3lri/) ^^^/U] 

:/xr^ K N- (4-T:$/-2-p<f^/w-6-^y y>a/) -2 - [(4- 

p^f^/^7aly:^^^) -<vXT^K limit, N- (4-T?/-2-^^yv 

-6-^/y/P) - 2- [(4- h y 7y^;tn^'^7V73:/:¥e/) ;;<^>^]^VXT5 
K Jgifeifi, N- (4-T5y-2-7»5^/l'-6-^/ y/l^) -2- [(3-=hn7 
^f^/lx] ^'^Xr^K limit, N- (4-T^y-2-;<5^/>-6-^ 
y y/V) -2- [(2-= hn^^ydfi^) -<:/Xr5 K it^ltv N- (4 

-T$y-2-pt^/U-6-*/ y/l') -2-[(4-T•fe^'^rV7=/^r>» pt^^/P] 
-^i^XT^ K N- (4-T^y-2-p«^/V-6-dj^/ yyV) -2- [(2 

^^/V]^i/XT^K m^Jfel, N- (4-T5/-2-p< 

^/I'-e-dfy y/>) -2 - [(4-T5:y ^t^^/i,] ^yxr? K 

Kit, N- (4-T^y-2-ptf^/l'-6-^y y/U) -2- [(3->^oa73i/dr 
i^) P< f-^V] -<>'XT ^ K ifiSlit, N- (4 -r 5 / - 2 ^/V- 6 -dr / y /U) 
-2- [(4-7/U;^n7aiy^i/) pJ^/l^] -<VXT^ K ^tHit, N- (4-T^ 
y-2-jP«^/U-6-dp/ y/W) -2- [(3, 4--^iJ'Dn73.ydei/) ^ 
VXr% K iSK^t, N- (4-T5y-2-yf-/^-6-:3r/ y/W) -2 - [(2- 
;^no73:ydr>» -<>XT ^ K Wm., N- (4 -T ^ / - 2 -pt ^yv 
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- 6 -i^ry y /V) - 2 - [(4 f^/VT ^ / 7a: y >» ^ ^/W] ^^^XT 5 K ^ 

N- (4-T5/-2-^^/l'-6-^/ y/V) -2- [(4-t e r t -V 
^/u^oi / ^v/) p« ^/u] ^:/XT ? K &m^. N- (4-T5y-2-^ ^/V- 
-2- (4-K'73::^y/V:t:¥-^y^^/U) ^i^XT^K itSSlt, N 

- (4-T^y-2-:;«^/V-6-dp/ y yV) - 2 - [(4 ->< y^n fc'^^^xy ^^r^^) 

ptf^/i'] -<vXT5K 4iiiM> N- (4-r 5y-2-^^/w-6-'3p/ y/w) - 

2- [(4-=hn73iy:¥e/) pi^/V] -«i^XT^ K N- (4-T$/- 

2-^=5^/^-6-^/ yyp) -2- [(4->^t3^73iydf^y) / ^/V] -<>'XT 5 K 
^m^. N- (4-T5:y-2-p«^/l'-6-dry y/W) -2- [(4-7'ntVW73i 
/^i^) P'^/V'] ^i^XT^K ii^J!t> N- (4-T5/-2-;>«=f-/W-6-:^r/ 
y/W) -2 - [(3-7yW:*-o73i/^S/) -<i/XT ^ K N- (4 

-T5y-2-:?«^/U-6-:Jr/ yyl')- 2 -[(3 - h y 7/>;fn^^>^73:/dpv) 
ptf^/P] ^i^XT5:K /^/> 4- [2- {N- (4-T5/-2-/^ 

/p-6-^yy/i') :fy/uy<^y(/u] ^:/>?7^;^^ix] i^^it. n- (4- 

T^/-2-p^f^/^-6-dpy y/w) -2- [(4-3 -K:7 drv') /f-/P] 

N- (4-T^y-2-/f^/V-6-=ar/ y/V) -2- ( 3 - f y A';*- 
^ari^pi^/l') -<VXr^ K mmm. 4- [2- {(4-T$/-2-/^/1'-6-:¥ 
yy/v) ^/W^^W'/H :^S|:^, N- (4-T5y-2 

-/^/u-e-^y y/v) -2-[(3-ixTy :7 3iy^i^) p«^/v]'<:/Xt^ k ^ 
im. N- (4-T^y-2-^5^/i'-6-df/ y/v) -2- [(4-pf i//P7aiy^ 

V) pi^Tl'] ^:/XT^ K Ififfir^t. N- (4-T5/-2-p«^/l— 6-^/ yyW) 
-2- [(2-^'on-4-3if-yl/73i/dr'» ^^/V] ^i^XT^ K iSSIiS. N- 
(4-r5y-2-pt'?^7U-6-^/ y/>) -2 - C(4-^nn-3-pi^7V7aiy 
pt^/U] -<^-XT5 K M^:^. N- (4-T5y-2-^f-/W- y 
/t') -2- [(2-:J'00-4-p(^7l'73i/:^ft^) p^^/V-] '<:^XT^ K 
N- (4-T5/-2-^^/W-6-dF./ y/v) -2- [(4 -ai^A'^a./ ^t^) p< 
^/U] ^:^XT^ N- (4-T^y-2-^5^/U-6-^/ y/V) -2 - [(4- 
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^Dn-3-pf5^/v:7a.y y^;w] -<:yXT5: h\ 4- [2- {(4-7-^7- 

N- (4-T^/-2-7<^/^-6-dry y/U) -2- [(4-t Kn:^rt^^f-/U 
^ ^/U] -<:yXT ^ K m.m^RXJ^N- (4 -T 5 / - 2 f^/l'- 6 
-=3p/yyi-) -2- [(4-3;<^/i.>^:n/^i/) p«^y>] -^^-XT^ K -tK 



9. TB2-«i;^ [1"] 
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